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[ # it If © IS H ] 
[ II « II 1 ] 

7°D ^ 7--tr~T-* § DegP&tf Prc^^>^ n- F f § ^ fe # ± O degPS y~ pre ^ « . 
2 ] 

7°nf-7--ti-III^n - F f § ^feft ± O ptrSX « p r 7 - -If OmpT^ n - Fl" 

im^m 3 ] 

^<D^*K3I^LTSa<DJ}?'J'^:/^F^n-F-r5^®^W1-5il5t?SMCfB«(D«o 
[ If « 4 ] 

[ li * « 5 ] 

5}-° U -?7°^ F 'J -<7°g^ FT^ i>lt«W 3 lCf3lg««o 

[ II « IS 6 ] 

u -?7°f- F*^iii?L!i©jK u FT'fe5fi«a 5 icfa«o«o 

[ 11 IR 7 ] 
[W«a 8 ] 

(a) fti7-7 -"UPrc^a- Vt ^^^W±(OprclCi^m^m% . ^ (D M in^ &m t'' prc^ 

^^^-r^mic^-DX^-^ti^i^m^mm^mmt^^^ spra {e^^wl. ^(Dtttt 
^tg«L. (b) i^«*^?.sso5Hu-?:/^ F^miRfs ^ i:^^tyjHU'^:/f^ F^4« 
C W * IS 9 ] 

[ lil 5|t IR 1 0 ] 

t§«A^f§®«ff>t:-tTt3nsif5R«8tfa«©:^ffio 
im^m 1 1 ] 

[ ft * IS 1 2 ] 

[ If « « 1 3 ] 

.t°'J-^7°^ F*^IS«cD-^U y^XAXaJgtt!*^5.[5lDX$n;Slf 8 tcE^O^So 
[ If « IR 1 4 ] 

4< U '^■/^^ F*^Ki*X{iApo2'J ;«3~> FT-fe^ft^SS tclHKO^So 
[fi^S 1 5 ] 

4-° 'J F*^*xi*T'fe§i»5l^a 1 4li:fa«©^S„ 

[fi«« 1 6 ] 

[ft 5f?rR 17] 

&if*A^5%^ft OKi*!?* § If «S 1 5tC|B«©7affio 
[ If * 1 8 ] 

irL#:A^in:-CD18. K-VEGF. K-ffi^H?^ 2C4. M-Her-Z. K-CD20. in:-CD40, X^K-CDl 
laStf*Tfe§|f *a 1 5 tCfB«<D7??£o 
[If *W 1 9 ] 
Sxl*A^'jnl*BTM--efe§lf 1 5tfE««D^ffi„ 
2 0 ] 

Clf 2 1] 
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K I* Iff n-*^ Fab. Fab\ Fab' 2. X « Fab' 2-D > >y - S -B-f* $ 5 IS * S 1 9 KW, 
LMMmz 3 ] 

tn,#mint)\ t Xf- v^~>Xti U C»/b>X«i$/c::&V^. -CD18 Fab' 2-n ^ i/ > 

-y ^^-ii^ft:. tri-mmm=f ¥ab' iyyi^ y A-m-^W. Xlifil-VEGF FabTfeS 
W«« 2 2 tI2«©^jSo 
[|«««2 4 ] 

St^irJtA^ tit-CDlS Fab'2-D^i^yi;>y/'?-H!i!^<*, 6-V; X ^ > ^^'^jfoSi-ffl^ 10 
H?^ ?ah' Z-ti y y A-m-^i^s Si-VEGF Fab. 6-t: X 5^ > ^ i7";gr jf o S-CD18 Fa 
b' 2-n ^ i/ > >y /^-i^l-^fl:, R 6- U > ^ ^ if O *i-CD18 Fab' 2-0 'f > >y - 
2 2 lcf3«cD73fec 

[ 18 BJ! CD |¥ ffl * ] 
[ e « if ] 
[ 0 0 0 1 ] 
^ B^ W « 

1 . 

tea, *l6Waaa<D:H U K<D»IW^03gL. *^ A> 5 4^ U ^ ^ K © 1|X « «r « f 20 
[ 0 0 0 2 ] 

2 . M a e « CD IK b;5 

CD CD T 5 c f?'jK.(i\ BeckwithRO-'Strauch, W088/0582K 1 988^ 8^ 1 1 B i> 
; ChaudhuryStfSmith, J. Bacteriol., 160:788-791 ( 1 984 ) ; E 1 i sh^ , J. Gen. Microb 
iol., 134:1355-1364 (1988) ; BaneyxR Georgiou , "Expression of proteolytically s 
ensitive polypeptides in Escherichia coll", In:Stabillty of Protein Pharmaceutic 
als, Vol. 3: Chemical and Physical Pathways of Protein Degradation, AhernSt^Man 30 
ning, ads. (Plenum Press, New York, 1992), p.69-108o 

c n e CD CD gi « . > ^ K » » ii s ^ ^ y ^ R 1? . ^Km^ff^icmmtfj: 

§ *^ X a fg m « a S ^ (D ^ Xl] ^ W ^ S 1- § fc i6 CD K ^ 43 T ffl (/^ ^ n T t fc „ * 
H #1^1^ 5,508,192^ (Georgiou^) . ^ < CD 7° □ r 7 - -tr" ^ « R / X « ^ 3 -y 

CD. HficD. EH«cD:/nx7-^fXaill«&tfrpoHae?tCfe^S^jtO*-(D7'nr7 
-■!f~ffl«*^^$n§o :/DT7--if^a«cD0IJt degP. ompT, ptr3, &t>*/X(iprc( 

tsp), Rif^mmp^-e^timnmm^^ y.'^i'K^m^t ^ c ttm^-^n^deg? rpoH 

Wti^^'^tl^o SfCs Park^. Blotechnol. Prog.. 15:164-167 (1999) fc20cDi|fflJiSS 
ll7'Dr7--if (degP, pre) iciSif^Xmm (HM114) cfc D ^ < © ^ D r 7 - -If ^Sr ^ 40 

li«(ipH-X ^ -y h . rjltijatga^ffl V^T 2 9 BtH7-47.86 g/LcD |g )i fi « CD ffl )S K S tl « 

Ltc c t ^ ^.^Ltco &i.-^tirc^yA^nits ^y A^nk-fi-y ^ ^■^-^m.^^y 

A^n-d-. ^CD^I«KS272A^ P>t# P,nSffitt<fc !3 30%i«t/^ |3 ^ ^ T - ^f' ft ^ ^ L /£ o 
[ 0 0 0 3 ] 

Prc^ y ^ Ka. ^ U 7° V X Att-^::: U y/'? ^ K 3 (PBP3)cD ;^ )i':$^y}\'^ 

iil^^K-r i)^U y'7XA7"Dx7--ff i: LT. Hara^ , J. Bacteriol., 173:4799-4813 

(1991)tC<J;oT«W^C*||i$nfco ^cDfi. ^nti. # ffi 05^ « ^ if O ^ > /•^ ^' K :& S 
fl^WtJ:^)-ft?'rS7'Pr7--tf LTlRl^^f n. Tspt3S:^$nfc (Silber^. Proc. Natl. 

Acad. Sci. USA, 89:295-299 (1992)) o prcfi S ? S 75-kDa^ > ^' K ^ zi - F "T S il 50 
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(Hara^, ±») o C* S E ti K S fi? tt ^ g(i S 1" § t 1/^ 5 il fit H ? n T V> § (Kei 
lerm . Protein Sci., 4,:1507-1515 (1995)) o « »f « ti » K ^ > ^ K <D C* Sffi ^3 It 

n s ^ s -r § ±f # t « s T- ^ o 

(Brandt, Plant Mol. Bio., 20:481-491 (1992) ; Shestakov^ , J. Biol. Chem., 269: 
19354-19359 (1994)) . (Black^, J. Bacteriol., 177:1952-1958 (1995)) . -Y >" 

yjlx-y^m (Fleischmann^ . Science, 269:496-512 (1995)) . RZf /'^ ;V h ^ "7 • $/ 10 
Vt^Jl'S.X (GenBanke»#^L37094) *^#tnSo Prc7 r 5 U - y ^ H 4^ © F ^ ^ 

(0^y^i^«.'^(D^$^:^.^y h^m!S.t?>nm(0mi!)a.3^¥^^y^mt ( Silber^ . ± 

m : Shestakov^ , ±S) o 
[ 0 0 0 4 ] 

Harall. ± ff C J; D . A prc^ M g S « It tt II » g H « . ae?5^WEgSf* (spr 

^ yAi^mx'h^ c ii^^m^Lfco ffisa, m^msj>rm&^it^zf^]i^vi]ym7k^ 

mn^X'h^ C t\nU.'3\,^rz (Hara^. Microbial Drug Resistance. 2:63-72 (1996)) 
o prc-:/7X©/<!-y y FlC*5V^Tspr*^1it6L*V^^-a-, spr^^ S © -y- 7° b >y9- - 20 

{iPBP7. mn-^-i/^) y^^'^^yf^^nX'h■^tm'&■^ntc (Hara^. 1996, ±J|) o t 
fc , sprCD ^u~-y S t>' Spr*^ 7nr7--lftCcJ;^T^«$n*t/^A prc^ S C M U T 
tHara^, Abstract for Table Ronde Roussel Uclat no. 86, Versailles, May 1997ft'lC 
fH«$ nrfc D . ^Off T'«#^{iprcRt;spr(i?^^^S-9-7U'y ■9--T'fe § hmm-^^i 

tCo 

^tzs 3 OCD k°-prc^t7°^ -y+t- t ^)iaOprc(tsp)O^^X^ (null) ^ft 

a^SJg^gS-^ffl V^T 'iUI ? nr t/^ § (Bass'#, J. Bacteriol., 178:1 154-1 161 (1996) 
) o ^necDft37-sprae?lcM»-r § feOti-O ^,^V^o cn6<D-9-7U-y9--©l-b 

>y ^fe^*±72.5^tcv<y :/^ns^^yrA^cM^fc20(D^6S±cD7^r7-•^fa 

e?T'$)5o <: n e. 2 O^Dafi?^ihtrA4-^^: n ^T'fe 0 ^ § HtrA(DegP)-b 'J > 7" D x 7 30 
-•if i:58%St;35%(DP-tt^jf y/^^'H^n- F-r§o[5lS?n/c:ffltD^^7©-9-7 
U>yy--fi. dksA(dnaK-9-7L/>y ■9--)ae?T'fe !3 , a >y ^ « e ^ dank , dnajSD'gr 
pEtcfcMtS^aov;l/^n l^-t'-yb'y •9--T'fe*So S fc s dksAjt mukB^ S O v 

;l.^3 tf-^t7'U-yy--i: LT?i35rtcfHlS$n. ^fef*»BS T' S o SogcSti 

«llT$n/c U y/^i'KA(rlpA)a{E?T'fe§„ 
[ 0 0 0 5 ] 

ae^degPJi. IfflSSSfli 7n f- 7- ■tr'DegP(HtrA) CO ^jS^ n yha-^l/f^J;?-?-^?.. 

degP;:^a^S{±. Beckwith&y'strauch, ±m\c ^ ^ x m ib x mm^ ti s ±mmiHKmm 

^^nrco HtrAti. ,^500kDa(Dia^^? «^ W ^ © ^ > K g ft i^j-s 42°C J-:^ ± © d; ^ ;5: 
iS)St^«gT'0;*cfliK<DSff tc«&^©^i' H -y ^ y/^^KT'fe § ( Skorko-Glonek^ , Gen 40 
e, 163:47-52 (1995)) o ffl ^ ^ S ^ * ^ < O ffl BS S M ^ > ^ K « . degPgSlcJcoT 

gSfk^nS (Strauch&tf Beckwith, Proc. Natl. Acad. Sci. USA, 85:1676-1580(1988 
)) o HtrA^y/^^RtS. 6«f*©U>^~02O©X^?-y^A^?,«J,g$n?>l 2* 

Kiin^, J. Mol. Biol., 294:1363-1374 (1999)) „ iS S ^ $ tl § il i: £ t < v"" X 7 
^- K ^ © S ^ * ^' t J; -3 T , ^ y /I ^ H S K (D It 3i ^Ht § - « 'J > jfi 

cOHtrA© rtgpg^ ^ >/^-^(D7^'-feXtCi2^^ST-*f3. ^i:-??'^7g=-F^g^©«»f:^)^4i;§ 

^stins (Kim^, ±m) o 

[fgH^*'5»ft Lck ^ h-r^Sffl] 50 
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[ 0 0 0 6 ] 

[ 0 0 0 7 ] 

o T . * 5S 0^ # 11 5t< © fs H (c IE « ^ n a D T- ^ § o -mmicisi^x . * ^ 

Dx 7-ir~DegP&tJPPrc^#^ 3- F f § ^ ft ± <D degPR prccfi :^ « ^ Jf % ^ ^ « » 

e ? ^ » prc^ s ^ wr § « J; o T ^ ^ n § ^ ft a 31 s ^ ffl sij -r s ^ s spra e ? ^ w 

-r§*>X{i#ty;^iiii^^Slffi-r§o ff*L<a. ^(Dl*ti. x7--tf iii^ F 

■r§^feft±©ptr3St>VXtt7°nxT--lf OinpT^ :i - h' t ^ ± (D ompTtC ^ « f $ 

4 # O /c i6 tc. S spra e ? ^ degP A pre A ft # A "T i. d i: j: D g f+ f § C t T t 

5 o 

fi!3®^ffiffi«tCfcV^T, ^cDtttC il o TSSttOiT" U '^7°9^ F> » t t < « ^ > ^ K i)- 
» § tt -S: 4^ U -^7°g^ F. <fc »S L < (iK«^it^©xK 'J 7' 9^ F % n - F f § ^ ii % 

(D^^mt ^rcib(Dy5m^i^mt CO^aa. :/ar 7--ffPrc^n- f-t S^feft 

±cDprc{c:^a^if -5. ^<Dae?^s»;?)^prc^M^^-r 5i*tc ^■Dx^s-£n?>!S.Ammm 

/c. (:0«tJ:HattcD7!<U-^7'^F^3-F-r?.^^^fe$t?o lg«cDiami^ffiA^5§Jl^n 

§ c * 73 )4 o ^ r CD X r 7 y « . t/^ -fn L T -9- h 7° ^ X A . ^Vf^XAXlimm 
-?yf-FA^^Ol**^e[i]US?n§o »tb<(i. ^4<'J-^7"^F{i Apo2 U A* > F X « Jixft 

[ 0 0 0 8 ] 

mm 

c cxm^^^n^m-^. -m^c. r.t°u-^y^Fj «itiio75/pgj;<3#^<^wr^-^ 

4$tii.t: F^>7^^K(DJ;d^, ?iJffl$n^?i±lfflSStci:oTn*(05j<'J-?:/^FT'35 
S„ 4-: U -?7°9^ F«)^|g4!|^Xti:*^3^*^0 tO-efeS*^ »SL<a. ^tliiMm^^ 

[ 0 0 0 9 ] 

?L ^ ^^ y y ^ F CD « . i^^ij X. a\ u=.y. t: F j^e * ;i/ 1 > ^ ^ j« ft ;i/ ^ > ; -j; 

fig ft 4-^ ^ y ; fig ft 5^ t y ai H ? : BJ ^ «SS*;i/ 1 > ; ¥t^K*iJ^*;i/t ^ ; u 4< 
^y/'?^; i-7y^FU7'i^>;-r>'XijyA-g|;'i'>xUi^B-ii;:/p^yxu 
y : F p > X y ; !i sa *ij ^ 3js ;l/ ^ > ; ;l/ 5/ F - > : ni^Bij^tsfVey : y ;V p 
>;ia?vi I ic. H^ix. mmmT-s Rxfyty'':7^uyy'y}^m^m<Dmmm 
? ; yuf--^ y cm(Dirimmm^ ; ^^Btt-^-FU'^Afiji^H? ; w^sffittSiJ ; ■^p^^:'- 
- ^z" X a h F R X a ffl « §^ 7° ^ X 5 y - y > ri tt f b ( t - p a ) § © ^ x ? / - ^~ y 
ffittfbH? ; *">-^v/y ; FP>Hy ; jfiifiittj^itSH? ; mmm^m^ -7 )iy r RZI^ 

~ ^ ; ErhBznmm^ ]^ ym^tm^r ^ im^^i. irh^zcDmmm z 2 ibmmm 5 
8 4 ^^tsmm^(oiiM(D-xiimm<Dmm) . 2C4(wo 01/00245 ; /^-r 7 u f--7atcc 

HB-12697) * if cDErbB2 F^t-ryicjfrsfiti*. x>"«r7r'J-f--If: l:Fjfil?t7;l/7*5 

y^©jfii?f7;b7'5>'; Uv + i^^^A-^: V "7 ^ y b -m : -f 

uv=7^i^y ; v'i7Xp-fFFPifyMa'^7'9^F ; -<-^-7^^v--if^©t»4!|^^ 
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yA^'R ; DNase i-T^nifyiT^'^tryjifliSrtjS^fiH? (VEGF) ;*;V^ry 
X«^*H?(DU-t7°:Jf - ; -fy-r^'-jy : 7°n-f-i'yAXtiD ; ^)^-^^mir ; US* 

(BDNF) . rii-Dhay^-y-S. - 4. - 5Xa-6 (NT-3. 
NT-4. NT-5. XtiNT-6) ^ifOJK«H?, XSNGF^WttlifiScftH?;;?; 

h D 7 ^ y- 1 ( C T - 1 ) ^£D;?7;l/>>":t h D 7 ^ y (^lnIIUE;^!!!?) ; ^l/J^SIi 
*fiScftH? (PDGF) ; aFGFRt;bFGF^©SltSfflSaj3)cfiH?;±;SJtfiH? 
(EGF) ;TGF-1. TGF-2, TGF-3. TGF-4.XaTGF-5^#t^ 
TGF-a&U'TGF-i3^HOh^>'X7;t-5>^"^ftH? (TGF) l-f^XU^ 
1«^ftH?-I&tJP-II (IGF-I&tflGF-II) ;des(l-3)-IGF- 

I (EI GF-i) , -( yx^) ymiSiAm^m'^^yf^^n; cd-s, cd-4. cd lo 
-8. St>'CD-i 9!S:^OCD^y/'^^^K;xUxn.txx9^y:#^#H?;^je«« 
;#ifBfi)c^>'^^^'K (BMP) ;-ry^-7xPy-7;i'7T. RXS-iSy^ 
m(D-< y :Luy \ ^ v ]km7 )\^-^ ^ y (hsa) ^^f^ y iamr ^y (bsa 

) ^" « ^ -if T ;b 7" 5 > : 3 n - - $ij iiJ H ? ( C S F ) . m^\f. M - C S F . G M - S 
CF. RtfG-csF \ y -X2 ^y (i ls) . m^iS.. I L-1*^?>I L-10 
; St - H E R - 2 }n{* ; A p o - 2 U y F : X - - + ^> K X A ^ - -If ; T ffl BS U 

-127°^ - : affiSl^y/-^^K ; ^«{EJtH? ; ■^7.Y;i/XttKii> m^^t k i d sx>'-^d 

[0010] 20 
^^<D»$ LV^^ -^y^^ K ti. HSA. BSA, Sl-IgE. *i-CD20, in-IgG, t-PA. gpl20, fit 
-CDlla, fix-CD18, 2C4, fit-VEGF, VEGF. IGF-jS, 7^=f-^y, ■< y \^ \£ y , fit-HER-2, D 
Nase, IGF-I, IGF-II, ffiIGF-1, l^mt^^V^y, V y ^ y y m , J^g ft * ^l' t > Si( W H ? . 

> X U yllX 7° n I' > X U y , NGF, NT-3, BDNF, Apo2U:^"yK, Rtf^yo^i--^ 
* H O 4^ U 7° ^ K ^ ^ ty 0 # » f L Bf ?L © U ^ 7° ^ K K -r- ^ . ^ ^ ft fit 
f*. fiiftirfr. RXJkpoZ'J ijy V^-^tSo ^^lc»^b<li. CtiBtOfitfrathXiit 
Fft:fitf*Tfe§c cnet*^ mollis fit-IgE. fil-IgG, fit-HerZ, fit-CDlla, fix-CD18, fit 
-CD20, &y'fii-VEGF, 2C4. BSA. XliHSA^^tJo 2 5) cfc 0 » t L < . i^fitf*^. fit- 
CD18, fit-VEGF. fit-ffiSsH?. 2C4. fit-Her2. fit-CD20. fit-CD40. X fit -GDI 1 afit T' 
§0 JJ^ y -^T'^ H<DS8iC-&Sn5fitf*»T>T-}±. m^ii. Fab. Fab". Fab' 2X « Fab' 2-P 30 
^ yyi^ -y ;^~ai)^^3^. « t » t U < « fit-CD18 Fab'2-LZ, fit-ffli^B? Fab' 2 LZ-6 
xhis, fit-VEGF Fab. fit-CDB his^ ^^ftFab' 2 LZS: t>*fit-CD18 lys ^ ^ {b Fab' 2LZT' § o 

[ Q 0 1 1 ] 

a . ^ T ^ 7 t»c 1 X » » S V^ -f n T , - X « © * S S © 7° a -r 7 

-•tftcj;D^if$na<. «»f^Stt^T<. xa«»T^n?.^t°U-?y9^KOili:>&M[S 

-r §0 

xmmt(Dm(Dmm^ 0 ^ <mmL. ^/i/n-xj^ip^n y f D-;i/-r§jie<Dii t^M 40 

«-r^. t)^Sv^,WiS^g;&S^-r§fci6^c. 7 yt-7;&3liKWtc jilin tr 4: < . i-x 

T © ^ ffi «^|J * -r- $ a i¥ ffl BJ! ^ n § J; 9 . s ^ S V ^ ^ - ^ « ^j- ( j^J ^ a\ P , K 
, SSt^'Mg) ii SPgT?3sijP ? nx t J: i.^o 

r ^ CD « fE ? s 1% prcs s^^-ri,«tc<fc^T^$n§fiStftaJis^«isiJt§ae?-e 

feS, ^Sf*sprae?J ta, Harall, 1996, ± J« J; -r? T fg ^ ^ tl fc IE ?IJ ^ ?f O :^ Bi 
S©prc-9--/U'y9-- (spr) ( Pre' " ^ ^ 3 - F 1" § ) . X^^SA^'^A^tls mMiS.'fM 
t53 prc^ ||»Ofiicfta?iS<D-9-7°l--yit-i:LT^ig-r5to;S:,««-rs„»tL<(i 
.^^S{i-®^^^gS*^e>^?>o St.»tt<ti, TGG3 K y^^CGGtcS^^n, 
,^S7 5 y ^148© h y 7" F 7 7 6 7;l'^x y^©^{bA^^fe C^;^^^^ SW148RTfe 
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fflV^Sn, «F^^:^S^i^D^y^D-:^;l/t^t^^|:, jJ<i;^7D-:^;l/K{*s '>^<tfe2oOtefi 
[0012] 

iic-efflv>&n5 y ^7 n-:h;Hni*J ^Sfflfg^i:. ^ K fl^ 1^ - ^ inft (DMSi 
gMu^c?^ LTf'Ffi^nSo ^^^c. mrj:?,m^& (xk°h-:/) >r>t T S S ^ § R f* ^ 

^ 'is S t -r § t SI fj? ^ n 3 < ^ © T- 55: . ^ if . * IS 03 ic tt^ o T ffi ffl ? n ?. ^ / ^ 
n -•:^;l/^fi^*^i^ Koehler^, Nature, 256:495 (1975) iC J; o T g *0 tc IB « ^ tl fc i' 7 

u ¥ - mic ^ -o X mmr ^ c t ts^ -v ^ . x « » ^ x dnas ic j; o t h s r c t -e t 

§ (l?[J^tS\ Jl^ S#l^^ 4,816,567-^) o S fc. f ^ / a - i- /V ] 1?iJ ^ ti\ Cla 

ckson^ , Nature, 352:624-628 (1991)S Marks^ , J. Mol. Biol.. 222:581-597 (1991 

*^X{*flf^-e$>^ ^ J $tf;i^;&#ti:^& (*ll1tl^^ 4,816,567-^ ; R^'Morrison^ , 

Proc. Natl. Acad. Sci. USA, 81:685 1-6855 (1984) ) „ C C it ?> >f^ © + ^ K 

ft ii . IP t h « ft m ( ^ H\ IB ta I? * > 4- - . -9- ;b ^ ^" ) S * © nj g K ^ > K H IS 

^ E ?|J S t h S ^ « IE J'lJ ^ # ty r a s g| ft J K {* ^ a t? o 
[0013] 

ifii^m^<DmKli. Fab. Fab' , F(ab')2. RXSYvm^- : ^ 7 t ^ - ; il^Kft : 

^ ff , t: h 55 M E ^ij £ ^ F y ^ > ) X a ^ <D 7 5 / ^ E ^iJ ^ M f* * 0 !# § o » ^ L < « 

JnftO rx7x^^-atgj trLit(Dfcmm ( 7 5 / E ?ij cD ^ M ^ » o ^ E ?|J FcIS 
i|?X«Fcfflft?) tciaa-r § cine.(D*!|%^WStt® ii i:;&it«t-§o tn;#cDX7x^^- 

mm(Dm\cii^ ciqm^. m^i&^^m^mm. Pcu-b^^-s^. fitftftsttiisspis 

(ADCC) . ftf'Fffls fflBa«HHr:/^f-<DT:^WSI (fi«J^«> Bfflga U -b 7" ^ - ; BCR) ^ 

^■nS><D«gI©^^ F^^'y075y®E5iJfcftStT, liaotafttiS*^ r ^ x j 
{i::«-«-r § o *N-T'# §o Mfi * Kft O T 5 O (D ±g * ^ ^ X f 5 : IgA, IgD 

, IgE, lgG,RZf\g}^,RZf C (D^-Of}-ii^ T -tf 7 ^ ^ X J (7 V ^ f) K '7^ 

m-^tis <?iJx.a\ IgGl, IgG2, IgGS, lgG4. IgA,Rt>'IgA2T-^ §0 K ft ® S iS: i. X 
fflS-r?.«iIS^K;^^>'a. a. y RZ^ n X & ^ o ^A/^'P^UVO 

[0014] 

rKftte#ttasa®:f>p*9j tadccj Pcury^?- (fcrs) ^mmt ^^^^mm 

fflSaiitSttffliS (i5!l^ti\ + (NK) mU. e^n. &tfv^D7r-i/") 

*mWffllS±t^^Lfcfitft^lIlffib, ;^tcSWfflflS©r§»%§l tSci-r, fflSSISM4S 

isou h^mw-rso ADcc^^^-r §±s^iMBSs NKffliaaFcRiiio^^^ii-r-scDtc^t 
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*^{iFcRI, FcRII, FcRIII^I^]l-r § o jfi ifil tt ffl flS *5 § FcR<D ^ 31 ^ Ravetch 
StfKinet, Annu. Rev. Immunol., 9:457-492 (1991) <D p464Ji: ^ « © « 3 $ i6 6 n T 

,821 ,337-^^ (CfB«* nri/^ « ^ > h D ADCCT <y-b^A^^ffi^nT*>J;V>o ^©cto^ 
7 -b^ ©fci6©Wffl ^X7 X ^7 ^ -ffllSlc a. *ffiifii¥^ffl^ CPBMC) & tf ^ a ^ ;l/ 
^y- (NK) fflSSA^'#Sn§o feSV^S. XaitAofi^lC, )^t*©^^?©ADCCStt^. -Y > 
l£ X. ClynesB Proc. Natl. Acad. Sci . USA, 95:652-656 ( 1 998) 4^ ^ ? tl T 

Slfll^T'feSo ffSL<a. ^fflSati, '>^:<i:tFcRlli:&fgliL. ADCCX7 x ^ - « 10 

tg'&iifT-r^o ADcc^^iM-§ t h eifii«t(Dfi?ijjc«, *ffijfii*^aaj!s (pbmo . t^zL^ 
(NK) mM. ^m. mm^m'^imM. RxfWfpmr^. »f l < apBMCsR^NKtt 

[0015] 

r^^KI*J fi. 20(DP-(Dtl (L) SIRtf 2 OCD (H) 11 t tS: § 

. *t]i50,ooo^^~;i/ h y/^^'KTfe^o §6SI« i ocDttW 7 ^ 

7^v^?'r7'©«iiHT'S«j-r§o trz^mRxfmmi>mwimKmmLr:imp^i^x)]yy ^ 
vmm^^t^o ^mma-^K-^mv y (v„) ^ntc^isjosm F^-r 20 

i^*^^< o ^ig^ti-StCRl^ ^ y (V L ) ffiSlcS^ K^^:/^WrSo 

t;«ii£DRi^F^-Yy©W73icfc'itsi«jtBisfflii!c^iq^tfn§3o©-b^"^>Ftc*fi3t 

Tt/^§o nl^ F^-ryOJ; '3]ga(Cffi#^nf-cg|5i)-a7U-A7-i'fii|? (FR) If 

n§o ^mmmRtsmm(D'^^h' ?i yii. ^n^n. ^ F«5t:&ai^ ^(0-gi5 30 

X p hmm^m?> 4 oof Rmm^^tSo ^m(D^m^^mmii. f R^isicjcofia 

V'' § (KabatS, Sequences of Proteins of Immunological Interest, 5th ED. Public H 
ealth Service, National Institutes of Health, Bethesda, MD . (1991) ^ # Eg © il t ) 
o ¥ yitini*(Dtfim^(D!f:B^lc\M.miimW.Lrj:\,^i)\ « ^ © x 7 x ^ - fg , 

0IJ^ a"Kf*fiS#ttfflfaPi» (ADCO^CD Stiver) -To 
[GO 1 6 ] 

c cxi^m-^n^ rm^^mmi ^sfflKti. SiiSi;©iK^ttcDiiiai:&§Sxf*o7 5y 
mmm^m^t m-^mmm^i ^mn^^mmm^ tcdrj *^e<D7 5 y K5SS(0ij 40 

etSBI^ F y y(D?SK24-34(Ll), 50-56(L2)R 89-97(L3)S tfB^ rIS F P< ^ 

y©31-35(Hl), 50-65(H2)S. tF95-102(H3) ; Kabatll . Sequences of Proteins of Iramuno 
logical Interest , 5 )S , Public Health Service, National Institutes of Health, Bet 
hesda, MD. (1991))Stf /Xti ^m^mJ\y-f^ <0 S » (W ^ a\ g 11 nj « F ^ ^ ^ © 
?a a 26-32 (LI). 50-52 (L2)SU~ 91-96 (L3)Rl>* a ^Bf^ F ^ >© ?S » 26-32 (HI ) , 53-55 ( 
H2)S:Cf96-101(H3) ;ChothiaS:t5Lesk J.Mol.Biol. 196:901-917 (1987)) ^ -g" ^ T c 

ry u~hu~^mm^ xii tfrj mmii c c K^mLfcM'si^mmm&i^AnoD^^ }^ 
2 o©ip|-©stiiiis^»r>i- i:^ ^ (D ^mf^^m ^ icm ^sitt ^mti^ mts m*)(o tfc 50 
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;'3 % W L T l/^ i. o 
[0017] 

ffcFabsiTfrti. mmcom^ ¥ ?i y tmm(Dm-mnmH(c H i):^^ir^o Fab 

;b 4< ^ * « iS5 ffl © ?i a A-! # L T § ;S F a b W ^ t a g ^ S o C C T . Fab 

'-S Ha. smF/-ry©i'X7"-r>5ia*^'>^< <bfe io<r)7U-®^:t-;PS^ffljf 

LTl/^^ F a b • tcWr §^«T'&§o F (a b •)2 Sif*»T>t{i, M ^ X x ^ ^ 

T i, o 

fticowtiii»a*^e.(D^f*:(^5e;>"n y)(D rg^j tea. ^<ds« Fp< ^ >©7 ^ 

r*«FvJ Xti rscFvJ mWWii^ii. 6ti*:(DVHRt>*VL Fp{-ry*^*^. clCT 

> cn6<DF^^y«*-©5}fij-?:/^Figft'(i:#ft-r§„ ffSb<{i. fvjHu-^t"^^ 
F « V H V L V >^ ^ y mK V ^ ¥ V y ti - ^mict ^ . =t s c f v i^mm 
m-^^cm^ Li^^mm^Bf^t ^ c t^-^mK-r s c f v (DmrnK-o^^^m. The Phar 

macology of Monoclonal Antibodies, vol. 113, RosenburgS MooreS , Spr inger-Verl 
ag, New York, pp. 269-315 (1994) © P luckthun^ # F,l O c: i: o Jn ErbBZJa scFvSfrT^ (i WO 
93/16185 ; ^H#W^ 5,57 1,894^ ; & * H 1^ ^ 5 , 587 , 458^# 4^ C IB IS ^ n T V^ § „ 
r^?"-!' 7 jKtV (diabodies)j ^ § ffi IS (± , r o O KlSiS^SSfu ^ » o /hS O St f* if >t 

^©SlfJtaiBIUsK'J-^T'^F^CVH - Vl )F*3T'6mir^K><-r>(VL )tJ:jg^L 

fc«aiRi^F><^y(v„ )^-&tyc iRi^±©ro(DF?<^'yKtc*tff$«-r5tca^-r^:s 

U y A - ^ ffl i/^ t cfe f? . F ^ ^' y a ?S $|J W fi!2 © §S © ffi W F ^ y i: W fiSc b T 

-OOSlilS^gMit^^fiict- So ^'^Z^I^xVa. ^iJ;^tJ:\ EP 404,097; WO 93/11161; 
S:U"Hollinger^ , Froc. Natl. Acad. Sci. USA, 90: 6444-6448 ( 1 993) (C fc T =3: D P 
ffl IB « $ n T t/^ § o 
[0018] 

/J^^3?|J^$t?4^^ 7fitf!^T-fe§o ^'cgP^tc^b'V^T t F{binf*a^ U x :/ F o li rI 

t^■tg:^^*■ri.l^tFa(F•:^-*^^*:)osnIS^^«cosa^Cc^;•:^T■m^nf^tF^«^ 

nT"'; XUi'lf xy Ftaf*)Tfe5o $,§^JT'{±. F ^ d 7 U 7 A 7 - ^ 

mmcF Rmmi:i. wjs-r§iNtF^»tcj;oTH^?n§o Mtc. nFftstf^a. 

lfx>F}n{*(cfe F-:f--Kf*fc*.mm?n=§:l^S»^^A.-efe=kV>o cn?>©^tffliaKf* 
©If tt^Mtc?jfeat-§ /ci6tcffl3n§o -IStc. t FfbKfttt. < t 1 -3. ASW 
tc«2o©BlSF;^-<>©*K6^tc^T^#*^. ^T^i.i/^!i||RWti:^T©iaRl^;l/- 
7° A^" IP H F ^ S P 7 U y © © fS L . ^ T ^ 5 i/^i ^ K W ^ T © F R M ^ F 
feffi^"a7U >iB?iJ©fc©T-^§. ti F gji « ^ S ^' a 7 U > ^ # ® i|? ( F 

c), IISW^c(it:F©^&ffi^~^7■y^'©£^M^©'>^<i:^>-g|5^^^7;5:§o 

Jones^. Nature 321. 522-525(1986) : Rlechmann^, Nature 332. 323-329(1 
988) ; St;Presta, Curr. Op. Struct. Biol. 2. 593-596 (1 992) M © C i: o 
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« o tt?^ Ll^mmmmKts\.>r . en n- U -STiJS bTtn:l*<D 9 5 «»% 

^m^s «fe»tL<a9 9«M%?:ffi^StT'. (2) Xlf:::y^"A>y7°v'-^x:t.- 

^SfitT. Xti (3) b < fJ:SgS^fe^ffli/^/ca7cX«#3l7C 

«ilcDTTOSDS-PAGElCj;l3i£l-^C:&§tT. ftS^tl^o #Sf$n/cKf*a, 

J; o TPfi$ n§o 10 
[00 1 9 ] 

rn y h n-;^E?iJj t\,^^mmii. cd ?g ±4 ti T ffl L a - K 

D ^ - ^ - . ^ ^ It j; o T ^ b - ^ E ?|J . S U 4^' V - A IS SMu ^ # o 

^ IS « . ft © ^ s t w ^ M « @a ■ ^ n T s 1 1 r fl? Bi ti IS ^ ^ n J t 

1/^ § c ^iJ ;^ s 7° b E ?IJ a 53- U - ^" - (D D N A . 4"° U 7° ^ F © ^j" » tc M ^ t 

§7°U^>/^^«tbTfgIi2n?.^^«\ ^©jKU'^7°5^F(DDNAtCj^fflnJtgtC|S^ 
L T *3 D ; ^ n ^ - ^ - , IB CO $E ¥ ^ S -r ^ 5 ti\ 3 - K 13 ?ij ffl nf ti 

So ^ © cfc ^ ^ g|5 ffi # ffi L ^ l/Wf -a- a , a # CD # a fC fie -D T . ^ fig :t U 3 ? ^ U :t f- F 

7 7° - cfc § a u y :^ - ffl ^ n § „ 

c ii Tffl n§ d tc, rfflssj . r^jtfflisj &y r,«)fij:g«j anisic jigi^fg^ 
s « -e ffl v> e. n ^ ^ o ife t o'^ is a ? ^ ^ ^ ty t © t a » $ n 5 „ o t . r jf^ k ^ g| 

§l/^«icEL^V''^S(DK^T'^ iE^tC|sI-©DNA^Wr§t)ltT*S^V^t:i:fca»-r 

^ K p. T' 5 d o 
[ 0 0 2 0 ] 

18 o ^ £D jfj H 

*fgi3^tt. ^fef*±-e§^DegP&t/'Prc% 3- F-r 5degPSy'prctcXa^f$-^s ^Mspr 

■r§. ±mmm^ iMi^.t ^ o m-^^c^-^m. iitDaa^p>tcs5fej*±T7°Dr7--tf~ii 

1^3- F -r § ptr3& X a {* ± -e OmpT^ n - F T S oinpTtC ^Km^^-Do 

-^tso mmi. »tL<«, mmw^m^i^ ^~(Dm^^j:EK^f)s fftti^DNA (cdna 40 

$ F) ^ 5 iJ ffi C 43 l.^ T , * ft BJ! a ^ £0 cfc ^ ^ S a tt <0 U 7° ^ F ^ ^ ^fe t- S fc J6 © 7? ffi 

;Sriiffil-§c iitDT^fficfci^T, 4-°u-?yg^F^3-F1-§^^fe$?:y±fB*M««ti. 
^ ^ fg ii ? n j; a m « $ n <, . ^ co 4^ u 7' ^ f a K isi nx ? n § o 0 

D » t L < a K 1/^ ffl IS ffi JS -e 0 18 ^ ^ ft T § o 

4-°U-^:/5^F©«^aTtB<D73a<OJ;d:S:ffl^©?arS-eff^3n§o 

[ 0 0 2 1 ] 

A. mm(DmuRn^(Dmm 
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^ &M(DV - XIC^^T ^Mk. cDNA. X / A DNAA^~ 51 S T o ±mm^-^'. Sffltt 

^ ^ V ^ ut^ }^ fu~r:^i^f^t ^ u tic ^ ^) ) s^t^if^ti, la^ui^s^ns 

o -f 7~ U ¥ --^mmii^ (D o DMA© »tLt,^y-Xi:bTSti:iLOc -fi^Sl^ti 

{*©^j3)c^lT9fci6tci:il-e^-r-fflB?i±ffll5a-\JgKfE^?-&5ofiifr^n-F-r§DNA 
©ffl«f:^-e<Dajt^*^;KlcM-r SkerraS. Curr. Opinion in Immunol.. 5:2 

56-262 (1993)&t;Pluckthun, Immunol. Revs., 130:151-188 (1992) A^-g- 1 5 c 10 

h fka. S Bj^Mil^E^iJ^ t h fkJnf*cD5-tfSE?iJ B^^l- :S t J; 0 WinterRtf ftPW 
(Jones?) , Nature, 321:522-525 (1986) ; Riechmann C> , Nature, 332:323-327 (198 
8) ; Verhoeyena , Science, 239:1534-1536 (1988)) O iS o T H ffi ^ tl ?> o J: T 

IIS*©JtJS1-§E^jT'Bm^tlfc4^^vta^*(*H1tfF^4 . 816, 567^ ) T' $ 5 c ^ ^ 

(omnt ,^ ^f^&t^ B (Dmrnic ^ X mm-^ nrc \i htrii^x$>^o 20 

[ 0 0 2 2 ] 

^nMtt©iia©fcJ6tc fi, t F fb^fr^ ft figf § fc tcig ffl 1" § t h © nj ^ F ^ ^ > , 6 

* »i ft S f* CD oj s F y 'I' >' o IS ?ij % K o F w g F y ^ y E ?ij © ^ ^ y ^ u - :^ f* 

7 l-- A7-^M«?(F R)i UTgttAn^ (Sims^, J. Immunol., 151:2296 (1993) 
; Chothia^, J. Mol. Biol., 196:901 (1987)) „ ftij©^ffiT«s 6 11 X « « SI © If S O 
■9-7^7";l^-7°©t:Ffet#^T©3y-try9-XE?iJ*^6SI»^n§#S©7U-A7-i'M 
««-ffiffl-r§o I5IU7 U-A7-i/J£^0*^©S:Q:§ h FftJfCf^tC'l^fflT'tS (Carter^ 
, Proc. Natl. Acad. Sci. USA, 89 : 4285 (1992) ; Presta^ , J. Immunol., 151:2623 ( 30 
1993)) 0 

^ c tio'^mmx^ ^ o ii © i g ^ a fiSc f i. ^ < . » s u a « . mRn\ihitmm(D 

UT. ^SE?iJRt;«^ b F ft ^ 1% © » t/r I S ^ S T li h itifi 

W^mmt^o Hi^^t^5ft^"n7'; r;K±-|SegtcA¥pJllt?$. 0 . S^#tcttJ;< 

a^nTv^§ogJH$n/cfgffifea^n7">;>E?ij©jtiijHi^7ci£ftiB««3i*ia)SL. 

^^'P7'U>iB^iJ©«tllc43lj-?,5S»©fet)^54^SfiJ©^J-^. fiSrt^^^^ffi^&SS^^D^'J 
y ©KM i: ©$g^t6;btc^#^R(r-rsa©^}-*ff *^Rltltc*§, <:©=}; d L T , 

S»^Iy->tfxy FRtP^AE^J*^P.^S?L. ffl :& C 1 S „ -ISW^c. S 

[ 0 0 2 3 ] 

t: F fkKftXttlifPttiig|UKI*©a^ ©fl5ft8*^^^ p. nSo Caj^ t: F ft St f* X II ?n 14 

i3)c*.SfeT;f*a.^s^g^l*^iiS-r§fci6f<:-x««fj©fflW«^ij(«)i:rastiia^tTi/^ 
ssxftifn-. m^ifFahx-h-Dxt>^i>. ^sv^ti. t f {kSti^xa^sftttfig^Kf^ti 

{JiJ^ti'fcftigGiKft-efe t5 T j; 
Fab'-SH8)ffr«. :^llB/!)>6«Sli]lR^n. F(ab')2fKii (Carter^. Bio/Technology, 10 
:163-167 (1992)) ^ B ?> Tc ib Kit^m IC :^ f t n ^ o T f U - ^ ic ^ ^ t 

. F(ab')2W>t{i»^ft?g±iiflaig«A^?>»g*ii-r§ C ilyb^T-t So trL»m^<Dm^(D .50 
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fc 46 o ffl © s « fi: . mm L tc&m ^ K t n r am^T' $> ^ . m(Dmmmmici5\,-^r . mm 

5n/-cR#;{i. ^ilFvif^t (scFv) (W093/16185 ; 7R@1tIf^ 5.571,894^Rt; 5,587,458 

^) -es^o s/c. iKwmi^it. m^ii. ^^<s!1tl^ ^ 5,641,870-^ fti tie«$nTv^§ j; 

f-fe -3 T cfc V^o 

feJ;!/^. ^mtriWXitifiWV^^ (M^lS. F(ab' )2-«1f S Wtrt^*) 

^ < i: t k cH2Rtf cH3M«>&#ty. f^'iSi u y V > Mm^^ V >^ > t n t> 

nsc giM t cDig#tc>i:^s^gMii^#tJS-©«iismMiiE (chd >&#b. '>^<tfc 
S! ^ « ^ # s -r s c t » ^ Lv^ o ^ ^' n 7" u y a ^ . s ^ 5 a" ^ s n 7 

U y # il * n - F f § DNA^ gij © f§ ii >7 ^ - t A b . e ^ ffl « fS 3E 4 1$ pi] Bf 
ff^ S $i ]S T § o C O e t ti: . « ^ ff' T ffl i.^ P. n S 3 O <D .t° U y ^ K tl O § L < fij 

S-r SjiSti:^::*:*5f||^1t;&a«1- §c t*>t. ^ b V^ffl^cD '> * < i: 2 o © iK 'J ^ 

^-ti:*3t/^T2Xai^3o<D4-°';^y5^F^Kj^-r5n-FE?«J^}fA-r§»tinrtlT'fe 

[ 0 0 2 4 ] 

- 73 « 7 - A 03 ^^ 7 U y V^^&yay V y MM t m^fj (D T - L. (D /\ ^ 7 V y V^^^u 

7 u y s ii - 1? ii ( r © IS ^ !f# n ;& s ii± -r s ) i: 5 ^ § . - « # a tt 5}- ? o * 5^ 
L f]-^ 9i & ^' a -7 u y amti^ ^j: t m ^ ^ mm mit^. ti ^ tc ib . n conMWsff^mmiis 

-««FSttiaf*?:«^-r 5M^§¥^ffltCOt,^T(i. ^ SureshS . Methods in Enzymol 
ogy, 121:210 (1986)^#Rg? nfcV^o 

* H If ft ^ 5 . 731 , 168^ fc IB tl ^ n fc ffl © 7 7° a - ^ a tc J; n «\ - O ? H CO I? 

^ a , ^ 1 fix 53- ? CD W ffi B O - X « « ii( CO /J^ ^ V> 7 5 / K iJ SI D A t iJ il 
;^ {f a > X a F 'J 7 F 7 r y ) t K ^ X. ?, n 5 o X ^ Mm t m \^ X^imiU(D ^ 
'<X(Dmmm r^^lfx^J At *7 ^ /K{|iJgK^/h$l/^fe<D({^!|;^{i-7^:i>Xa 

z:«#Mttiai*a, SSIit^cXa r^Nr a n y a F J Stf*: 1 1 ^cfrtyc 'n 
7- ^ y :i ■^^ V (DifiW(o~i^ it7 ^ y Km^-^ ti. m:fo a ^ t ^ y icm-^-^ nm ^ 
o ^(0 i ^ ^m<DmmKnt^9im^mm^^~f7' 4 y^t ^fc^ 

(* H # It ^ 4 , 676 , 980^ ) , y H I V!S <D r& S CO /c 46 ^ ^ S n (S ^ i> M ^ 91/00360 
IrI 92/200373^. S 0J ilfl It |g 03089^ ) o x D n y >>- a ^ - F in {* « . ffi S <D ffi 

T*3 D . ^-3A^^D^^is« t ±ttc*s# itm 4,676.98o^tcif%T^$ nrv^So 

^a^^^ffl bT-«#Stttn[ft^ll»-r § C a; A^T' t §0 BrennanS, Science, 229:81 ( 

1985) itmm<DirLW^^y^^i'^m^icmwiLxvuh')2^^^m^t^^m^m'MLr 
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OV^T^;l'*7°hXf-;l/75yT'©jl7clC<fc'3 Fab' :t - t S fs ^ t . fficDFab' -TNB 
[ 0 0 2 5 ] 

Wte* -y 7°U y^'^n?!?) (Shalaby^.J.Exp.Med.. 175:217-225 (1992)) , 

§ (Kostelnyll, J. Immunol. 148(5) : 1547-1553 (1992)) o FosR Jun^? y ^ R P> 

© D ^ ;^--s7°g^ K^fifE^lt^tC <fc t) -3 /cKf*© Fab' gP^jMclg^? 

f* f- p ^-V V - ;& fiSc -r 5 e d © ^ S a f ia 4-^ ^ ^" -f v.- (D M^lcti L Xi^mt ^ 
Ctfi'i-e^^o Hollingerb, Proc . Nat 1 . Acad . Sc i . USA, 90:6444-6448 (1993)tJ;DfB 

ii-^nrc r 7 4< J s « a - M # s tt k f* »f -r § gu o ^ a - x a ^ ji #i l 

lcj;t36ilBJ^K^^> (Vl) JcMmnr^K^^y (Vh) ^^S^LT^Sc «eoT. 
^jej;!cS-a:e.n. i:nKJ;»3 20©fiT[JSiig^g|5fiL^J^fig1-S.#agFv(sFv)5^^V- 20 

(ommK^<:) -M'^m^mwmi^^mmt ^m(Dismi^trcm^-^tir\^^?, (cruber?,. 

J. Immunol. 152:5368 (1994)) „ 

nffi i ^nsc HM#sttjnf*%p^-r§ c t^^-et ;s (lutt 

5 J. Immunol. 147:60(1991)) <, 

4< u :^ ^ F ^ s ^ 3 - F r 5 IS ® 5> ? a , uCD^mx^u^nrcm^^ismic^^rm 

^E^iJ^MfrcDJi^) Xti^U3 5C^U4-f-F^/r (XttSMultSe^) P 
[ 0 0 2 6 ] 30 

ii §s -r s /t i6 , a^Ll/^o c(Dci:(i, ffi#(D F cmm^c-xiimmo^T i / mmm^ 

. ^ n J: D . c CD M ^ il X ;l/ 7 -1- F IS ^ ^ ff^ Jjit ^ ^i: § <i; 9 U T d; v> „ 

St O ^ )S ^ M ffi ^ ti ^ 2 § fc 46 . f?ij ^ {f * H It it m 5 , 739 , 277-^ IB «g ^ n /£ J; ^ 

^cbT. Jnl*(#lcKI*BTM-)tc-9-;l/-^-S>'U-fe:/^-,^S^xlf F-T'^&N-^A^n^o C cl 

^ yi^'^- .fSlfiljf ^iMffi^rliiP^-ar^lSHT'fe^S I g G^?(W^tf^ IgG,, IgGa 
. IgG3XaigG4)(DFcffl«S<Dxlfh-7'^ictt-r§o 

CiiT-ti. Mi*©ffl©^«ffli*^#i«$n§o ^J;^}f. Sti*tia^<D^^^ y/^^'KliiH 'J V- 40 
> W K. .1^ 'J X ^ 1/ y ^" U n - ;!/ , 5i< 'J :^ n if U > U 3 - ;l/ , jJ^ 'J ^i" + 7 ^ 1/ , 
X a 4-° 'J X f- 1/ y U 3 - ;l/ i: 4^ U :f D t! 1/ y 3 - ;!/ O n ^° ij V - # L T t> j; 

[ 0 0 2 7 ] 

B. mm^mr^^^ -^(D^m<^Mx 

^m<D^m iM^ii. cDNAX y / ADNA) 3i^:S:7°nt-^-£DnyFn-;l/£DT 
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TJgHlEg^^n?. (<?iJx.tf. Bolivar^. Gene, 2: 95 (1977)#Ba) „ pBR322ti. 7 > l£ 
[ 0 0 2 8 ] 

(1) iy ^'i- Jl^mfS.^ 

C C T ft t * « 4-° U 7° ^ F ^ 3 - K -r 5 DNAti . it fg a ^ n ?. It t:- i± ^ < . » S 
b < « ^> i'" :^ ;P BE ?ij $ § (/^ fiSc lli 4< U 7° ^ F (D N * « # S « gMu ^ * -r § ffi O 4-° 
U -?7°g=- F-efeSSattJJ^ -?7°^ F i:®it!-&f*i; tT*.S4?n?.o -IStc. 

55^X«X^4tIO5i^U-^:/^Fi^y:>-;l'E3^J^Eiit^0^IS1^^iJ?i±aiBStS«fLT{i 
. ^ ;!/ BE ^ fiaj ;^ 7 A 'J X 7 r - ^-i^Vi--^. i p p 5 i/^ « ^ 

$ n§ 0 

[ 0 0 2 9 ] 

(ii) mmmm}^!&'7^ 

s ^ - a > - X a ?i i!( CD a fii $ ti ?g ± ffl ira fc- T ^ - © 1=1 s % T 

R322tct*-r5«i!F7^i!&jS«;^)lS*ifcD:^g|5$^-0^^7AltttfflS^i:»)iT'fe§c 

(iii) mumin^f^^ 

-i:agsij^n5o fts^fl^^iiJi^ae? a. (a)<?ij^a\ 7yh°~>u>'. ^-^v^i/y. 

. X (c)l?IJ A ^ X « tc -r ?> 31 g ? 3 - F D -7 -7 ^ y -7 -fe V - O cfc ^ , « 

^ t°V ^7°^ \^ ^m^t ^ o C CD J; 9 ^ ft tt a © l?iJ L T a . * ^- ^ -7 y ( Sout 
hern^, J. Molec. Appl. Genet, 1:327 (1982)) . = =iy jl / - JVM (Mulligan^, Sci 
ence, 209:1422 (1980)) X ^^ ^ a -< > (Sugden^, Mol. Cell. Biol., 5:410-4 
13 (1985)) AMIffl^tli-o ±'£(D 3 -OOmit. 5i S ^ ^ ^ij T ?i G4 1 8X ti ^ 

( v-'x ^ >) . xgpt (5n7xy-;Hg) . Xit^^-f i^'u-r ^ iy y^cnr ^ 

[ 0 0 3 0 ] 

(lv)7'P*-^-fiic^ 

WftcDjHU^7°f- F^S^-r§fc46cDfS]l-«;<>^-{i, ?i ± 4 tl fc ^ T fg iH ? n . MBi 
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(Change, Nature, 275:615 (1978); Goeddel^ , Nature, 281:544 (1979)) . 7 
^ eV-X7°D^-^>/X^A (Guzinanil, J. Bacteriol., 174:7716-7728 (1992)) . 
7;!/:^ U 3^ X 7 r --lr\ hVfhyr Xtrp) 7° a t - ^ - ^ (Goeddel, Nucleic Acid 
s Res., 8:4057 (1980); EP 36,776) , RZf^\-f/V 7 K 7° □ ^ - - . « X. if t a c 7° 
n^-^?- (deBoer m, Proc. Natl. Acad. Sci. USA, 80:21-25 (1983)) ^ ^ tr „ U *^ 

Ls {ti3©aft]©ffl«i4 7'p^-^'-tsst:-$.§o ^ n ii (0 ^ -> \y :t 9- \: <i> m-^ tl 

(Siebenlist^, Cell, 20:269 (1980)) C t if^'SJ m t ^ ^ o 

■r§DNAi:{l5fflnJtgKS^Lfci/^^ y • ^" ^l' ;b 7 (S . D . ) IB ^ W § o IS ^ D t - ^ 
- a . SiJ PI ^ * j; ;§ IJ] if K J; 19 IB S tt « }C § DNA*^ «J D 5^ f c 1 s fiff M 

[ 0 0 3 1 ] 

(v) ^-<D«^Ryli?tlT 

n§y7X5KcD^fig(Dfc46jcasn,^gatcB7i'y-'>3>-rso 20 
a ym^^^m^^^r . i^mmK 1 2S«294 (atcc 3i446)xti fflott^ff^Sfs^ 

L . jg a ^ « ^ 7 > kf >"J :/ X X h 5 -9- ^ ^7 U > 1} tt J: o T . ^ i;* L /t ffj « 15 ^ 
ffl ^ ^ f § o ff^ K Ie « ^ffl Sa 7° 7 X ^ F ^ P S b . mm:r.y ^ {7 U7 --\imitK 
ii^m^L. R UVXii Sanger^ , Proc. Natl. Acad. Sci. USA, 74:5463-5467 (1977) 
XaMessing^, Nuc le ic Ac ids Res . , 9:309 (1981) O :a" ffi J; t) > XtJMaxam^, Method 
s in Enzymology, 65:499 ( 1980) <D:fS ^iC ^ M^^M^ n fc o 

c. m^mmnmiRRnmn^i^ 

c cvo^mm-f? Y icmm^t Lxmir ^±mm^m. ±mm^3UQ (atcc 27,325 

) . ;^Bg« 294 (ATCC 31,446) . Si S BR t5 S X1776 (ATCC 31,537) ^^tSo 30 

6 p « . PI s 6^ ^ o -e « ^ < ^ij ^ w ^ © § o ^ fc . ± 15 Jig ^* © i/^ -rn *^ 

?§!i±i;LT?iJffiLT«.<i;^^o fi^x.DNA;S!K!IO?l»0/ii6©a^O?g±-r^$) S ^ 

^aiM«W3ii0ti. sia^i: tras Li^o ^ tr^^ffl ^ n§ ttilg:*:ilMTi±€)i5iJ 

[ 0 0 3 2 ] 
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mm-m 


W3110 




1A2 


mmAflaU 


9E4 


mnOAflmAptrS 


27A7 


Wn'i/SflmAptr3phoAAB15A(ar^-lac)169 


27C6 


WSUO 4/W ptrS phoAMlS A(argF-lac)l69 AompT 


27C7 


mm AfhuAptr3phoAAB15 A(argF-lac)U9 AompT degP41 (jl^sO-hit^) 




W3 110 /^uA ptr3 laclq lacLS AompT degP4I (^>stl-kai^) 


36F8 


W31X0 AflttUphoAAElS A(argF-lac)m ptrS de^41 (ApstT-kan") 


4SM 


VnUO AJhuAptr3phoAAB15 A(ai^4ac)169Aon^d^41 (APstI4xo^) 

ilvG209(^ 




W3 110 AfttuA AfargF-lac)I69 Aoi^TplrS phoAAElS deg!P4l (AiPstl-keaf) 


44D6 


mm AfliuAptrS A(argP-lac)169 degP4l (Apstl- kan") AompT UvG269(^ 


45F8 


mm AJhuAplrS A((trgF-lac)169degP41 (Apstl- Aon^TpJioS* 

(no7)av0209e^ 


45F9 


W311D ^kuAptrS A(4>r^-Uic)169 de^41 (^tl- ko^) A!m9Tih>G209^ 
phoS* (T107) Acyo::kar^ 



[ 0 0 3 3 ] 

^tc. 36F8^ftSt § ^(Dl^P^f*. IP-^. 27B4 ( * H If ft ^ 5 , 304 , 472^ ) RtlSSE? (27B 

4J;i3t|®ofin/cg5t«Sltifttiii»3a--) fc)ga-r-S)§„ ^ h\'^mmr^^\t. ^ 
Hi|f 1^ ^ 4,946. 783#. 1990^ 8^ 7 B 58 4" P^fl ^ ^ n T § S S ^ U 7°7XA ^ P r 

ff^Kfsiita. ^fe#:nfiic5^X(i ^&l*tctf n/c CD i: L T DNAA^ M "I ^ J; d 

fi^tlBOlffllSlCjat-^II^e^^SW^fflV^Tff t^nSc Sambrook^, Molecular Clonin 
g:A Laboratory ManuaKNew York:CoId Spring Harbor Laboratory Press, 1989)©-fe^ 

ffitca, Chung&t;Miller. Nuceic Acids Res., 16:3580 (1988) ffi T* IB «c ? tl S J: •J , 
x!-:'J x^Uy^U n-;l//DMS0A^ffli,^?.n5c ^ ffl O :^ ffi (i s x u ^ h a u- j/ a 

[ 0 0 3 4 ] 

D. m±fflBScD«« 
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m(Drcibicii^-$ n^xmmmmit. sambrook^, ±m^\z-mm\cmm-^ ti^ ^ ^ izr 

D . mm(Dmmic + ^^r^m(Dmmv ymi^^^iso m^t^mmL. v ymi^^mmt 

<DpHa|^5-9©V>-rn*^OpHT'fe o ^ t L X m l>C ^ o 10 

[ 0 0 3 5 ] 

E . limmtii 

, IJIJ^tf. «e5fc©-9-1f y 7"D F mRNAClE^^^aft-rsy-if y:/P >y FffiCThoma 
s, Proc. Natl. Acad. Sci. USA . 77 : 5201-5205 (1980)). K >y h 7' a <y h S (DNA5i- ) > 

xti-r y-y-^ ^y/N-r 7 y -y H jg^stc J; r3 w.mmKun'^r^m^t^ctti^r^:^. 20 

^ § VMi . ^' « © «l ttj <D fc i6 tc 7 -b Y X » y A"! ffl 5 n r cfc i/^ o 

BS«tl«r^f 5 C S^ftTT'feSc 30 

[ 0 0 3 6 ] 

F . .t° U ^ y 9^ K © « S 

.J-3( T ® 75" ffi « > * a X ffl ti -a: /c )f ffi . ^° U 7° ^ F (0 ^ 7° tcft # L T ffi ffl ^ n § 

5 ; X ^ y ; isetiHPic ; m7k^mnw^ ^ n v f y ^ 7 ^ - ; ^> U A tc j; § 

/7pvFi^"'77^'-; S-SEPHAROSE^"Rtf DEAE* E <D 4 t y ^^VJ y ^ ^ U V ^ 
7 7-1'-; ^W^^mm^'lcil ; SDS-PAGE ; : Rt>\ fi?IJ^ . SEPHADEX^''G-75^ffl 

t 7 ^ n--f ;l/fixi*«, «?iJ^tf. ynx-r yA--fe7 r n-x, m ^ F n ;l/ 7 /-^ ^ ^ 

F ^ P V F 7 ^ 3H?f. Xa77 -C --f ^' P V F ^5^77 -1' 40 

ft W o ?l a ffi A ^ d (1 (5 ii ty„ 
[ 0 0 3 7 ] 

« & t>" 7? s 
A.^ilT'^X^F 

1 . rhuFab'2LZ(xCD18)Rtf i5f ^'{bSl^i^^^il-r §fci6©7'^X 5 F 

pSllSO 50 
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7°^ X = KpS1130a. TKHIf f^l|6,180,367^St>"6,258,560^KfBtg$ n§pBR322lca-::5 
<7°5X5K-e^§o rhuFab' 2LZ(xCD18)cO-&)3gii , ±mM 7 ;V tj V t- 7. y r ^ ~ ^ (AP 

STIl^>^~:h;l/ K SSIn- KfkE^iJ ; STI I >' ;H 3 - F fbE^J 0 11 ^> X 
h D ^ -y ^ ^ y J>> -RNA^ JgfiSc D ^ ~> y <y - E fig T § o A Ie 

pcyc34 

f^XS. Kpcyc34{±. tac 1 1 ^ n ^: - - % ^ f S pSl 130© S^f /S* T § o 
pxCD18-7T3 

2 0C)»fib/-ciiiRa^>y F, pxCD18-7T3^S$'rSxi7;l/7°D^:-^?-7'^X5 F« 

oky'a^-'$t-(DZi> ha-flTKt E^^o t L . pxCDlS-TTS^J , Atofs^^S 
H?A^gil3- FftiB^JomicEH^n^o il ®IIISH?©T)5Stc. tacII^Dt-^- 
A^' It il if ft- / C* S D ^ ^> y >>- 'y - O $E ¥ ^ n y F u - ;l/ -r § /i 46 tc M to ? n /£ ( DeBoe 
, Proc. Natl. Acad. Scl.USA, 80:21-25 (1983)) o ^ r © A to K ¥ H $3 H ? (J: C <D 

3 - F {b E ?|J « (c E H $ n i. o ST II v' ^" -t E ?iJ © y h 3 F > ^ S a . W SI © 

# < fc 46 tC^ffl ^ nfc (SiimonsSt/Yansura, Nature Biotechnology, 14:629-634 ( 
1996)) c #tc, STII>^^:^;l/E^Jf|'©5f ^ U;^-^ F*^ ig^ 3SS 7 © TIR;& t L , 

mmti^mtt^&3 ©tir^wt s d^c^M^n. g^jit>-Mm©w^(c5fetT-r§v'i'"-:^- 

7l'Sa^J©«^©30©7^7U:^-5'F{is GCTT' i:©20©7'Pt-^-~>XrAtC 
fc'V^T. phoA7"n ^r- ^f-E^J tig Rt>*« 6x^*^1 tCMf^DNAa pSllSOfti© © t H - T 

$ §0 

[ 0 0 3 8 ] 

pAB3 

7^7 X = FpABSa , taCD18F(ab' ) 2^ ^ ^ « © 'J 7° ^ X A 4^ 7 ;U ;i7 U >t> X 7 r ^ - -If 
:/p ^ -© a y F n-;l/T-ePI^^-a:§ =}: a (cr -If' >^nTfc' 0 (Kikuchi^, Nuc 
leic Acids Res., 9 (21) : 5671-5678 (1981)) . a y i/' y A- :^ ^ L . Hls^^fk? 
tlTl/^So iiS^ttxyr P F + i^y II'>^^-:?-;l/E3?IJ (Picken^, Infect. Immun., 42:2 
69-275 (1983)) 6 S: t; « ^ K 5fe fT b . * ^ © C* S ± K T GCN4P > - 
fclS^L, e©tttc6© t X^i^yj^a^^EB^nSo FfbE^iJfi. Mm 

lf5?©fttc A 0 Ie^^ISH? (ScholtissekS.t>'Grosse, Nucleic Acids Res., 15:3185 
(1987)) ^^t^t'Vi^T. hxn-y ^m'M^\C^^t^o 

:/7 X 5 FpABsti . 3 ■o(Dd}imiir^nic'7 h t ^ c tic ^ m^-^ nrct)\ ^© 
mticomi^iii. Kpni-sphi/hiTn-A^'P^£$nft-<^ ^-psiisoT'fe o fco ^^ry-i/Hy 

gtlft'©^ 2 ©gP^Mi. pS1130S*©fe<fc-? 645^a>rt©KpnI-HindllIKfTn-T-$.ofco V 
y( 3 yS^&ffRtt©^!?^^. J^<T©E?iJ^lf o^figDNA-«$lTSo/c : 

5" -AGCTTGTCGGGGAGCGCCATCACCATCACCATCACTAAGCATG (E^J#^:6) 
ACAGCCCCTCGCGGTAGTGGTAGTGGTAGTGATTC-5' (E^JS^ :7) 
pAB21 

7^7 X 5 FpABZHi. «m©C5|5Stcl¥ft-r§6©lixg^~;^>Sa*^6©Ui^>S»tcj;o 
TH^$nTV^SpAB21©SI»fl:Tfe §o 7^ ^ X 5 F . ^ V - 3 > S ft ffl ^ 

n§-&i?gDNA*UXT©fe©-e^-i..';^^I^V^T, pAB3 t IrI U S T" « IS ^ n fc : 
5' -AGCTTGTCGGGGAGCGCAAAAAGAAAAAGAAAAAGTAAGCATG (E?lJ#^:8) 
ACAGCCCCTCGCGTTTTTCTTTTTCTTTTTCATTC-5' E S ^ :9) 
[ 0 0 3 9 ] 

2 . ffiTF Fab' 2LZ-6xhis^ IS II T 46 © ^ ^ X 5 F 

feifiaS?Fab'2P'l'^>>'>>~>y/-?--6xhis©^S^»< j; d tc^^^tlfc. ^^X5 F D3H 
44-F(ab')2 ( pD3h44f 2 i: L T ^ tl T V^ § ) HCR tf LC© ^ ffi «C xCD18 VL/VHA> 
P.XTF VL/VH'\^M^nfc;S^^l/^T, pAB3 ^1 M ^ IrI - © -y ^ sj^ - y DNA^ W T . d 
©7'^XSFfi. ffl^l^M^ 01/70984^. 200l¥ 9^ 27 B i.^ |g fB it ? tl T § . 
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fttc. fr\ KTF Fab(D3H44-F(ab))>&f§S-r § ^ Fa. T O <t ^ tcif S $ n /c 

■ ^mmXt±mm^T(OV(.ah)s<0^miiCmm^nrzpEllXli,i:. Werther^, J. Immunol., 
157:4986-4995 (1996) 4^ K IB « ^ n T <, M :/ ^ X 5 F « . b h k +)- 7 ^' 

;b-7°lrr >-b y-9-X6SI (VL/cI-CL) . h F -y- 7 ;V - :/ 1 1 1 3 y ^ > X g il (VHIII- 
CHl) ^ 3 - F -r S DNAirn-. &y"7;l/* U ^^X7 T ^-•ii'T'p^-^-^Sr^^^o VL&t/VH 
© 3 >-b y -y-XE^ijOffifl! a , Carter^, Bio/Technology, 10:163-167 (1992); Carter 

Proc. Natrl. Acad. Sci. USA, 89:4285-4289 ( 1 992) til |B ic ^ n T 1/^ § „ 
g|5fiimi^tt?;§^SM^f§ (Kunkel, Proc. Natl. Acad. Sci. USA, 82:488-492 (1985)) ii 
s pEMXlcDx:t^i/>^ U >>'y#*xy:/lx- F±T'*)»$n/c<, 6(DCDRsa. V <i7 7. DSIB 
?IJ tfij^^nfc ; §CDRffiK^tn§S»{±. Kabatr^. ± If t Chothia^ . Nature. 342: 10 
877-833 (1989)cDCDR-Hl©Sa^ffi^^-ti:TS«^nfcCDR-HK EP > CDR-Hl*^ « IS 4^ © 
H26-H35SS*^ ?)fffi'r J; 5 {C£«$ tlfc:j^^^t/>T. IB ?IJ - X © CDR^ S (Kabatll, 
Sequence of proteins of immunological interst, Ed. 5, Public Health Service(Nat 
ional Institutes of Health, Bethesda, MD, (1991)) ^ CD h -o fc o o T . D3 

H44-F(ab)(i. 6 © 5^ ^ ^S: V-^ X CURE 5^iJ ^ J# O 5^ ^ t: F 7 U - A 7 - ^ ( VL , -y- 7~ - 
7°lRt5-VHHtr^";l/-7°III) A^?>ffifiSt5n?.F(ab)^n- F L fc o 

D3H44-F(ab' )2«. «i«£Obyi>- ( CPPCPAPELLGG ; E # ^ : 1 0) CD D3H44-F (ab) O C* 
ffl^NCIttatCcfcoTf^ii^n. ^©^tc:GCN4D^v/yi;-y/^-Rt;ffiSffl(D(his)6^f ^ ( 
n^i/y->-.>,/^-j^t;hisx6i5f^^tcM'r5±M©pAB3<D|Bai^#E§<D<:fc)A^E«?nfc 

20 

[ 0 0 4 0 ] 

3. inVEGF Fab^&^li-r 5 T''^ X 5 F 
pY0317 

llfPttggfllinVEGF Fab^ >'^1 ^ HYOana. ChenH , J. Mol. Biol., 293:865-881 (1999) 

tciatt^nTv^iio ^n^g^f i. 7"'^ X 5 Fs pYosi 7^ s n -r^fc to ic, m^Ki,t. 

A -b 7 h y ^ X 5 FpBR322© 7 A 7 - <^ cfJ © EcoR I -y- h n - > ft: 

$n/c (Sutcliffe, Cold Spring Harbor Symp. Quant. Biol., 43:77-90 (1978)) o 
^l*-b>yF^i'>:fe<^;feJ.XT©a*S^^3>'.-j<-^>F;gr#^•^?^/^fc: (1) tim(D::iy 
F n-;l/Ofe46©phoA7'P^-^f- ; (2) A tofE¥,1S|*SH? : Stf (3 ) SIR^ffiit-r 
§:^^atrpX{iiiS^ttxy'rD F^^i^yiKSTlOite?, X « M « <D S * 30 

t *3(/^TKaT-fe t) , ^J^tf, Kikuchi^, Nucleic Acids Res., 9 (2 1 ) : 567 1-5678 ( 1 981) 
(phoAT'n ■t — — t H b ) ; ScholtissekRO-' Crosse, Nuc 1 e i c Ac ids Res . , 15: 3185 
(1987) (A to ll-^gH? tilM b) ;Yanofsky^, Nucleic Acids Res., 9: 6647-6668 (198 
1) (trp(CML); Picken^, Infect. Immun., 42: 269-275 (1983) (STIHCMU); R 
tfChang m. Gene, 55: 189-196 (1987) (trp tSTII ^ ;l/ ;l/ / IS ?|J CD fi 

KVEGF FabcDS 4cDfci6<DpY03174' M & a W ^ (D n - F E ff b . ^ 

U :/^XA4'-\05f ;//^i7K©^^?iJ5;&Bl^b^Co Picken^, Infect. Immun.. 42: 269-27 
5 (1983) ; Simmons&tfYansura. Nature Biotechnology. 14: 629-634 (1996)o 1952:1S 40 

»ii?i*-b<y hKMT^^ ^ i^^^ h'RzfT ^ / mmniis m.m^ ^ y nn^mofc 

totCEcoRI+f^ V^mX-^n. HMC^bT^-S (#^S^JS^: lRtf2) o 
[ 0 0 4 1 ] 

RhuFab V2 Y0317 . ffi © $t ^* H b T f T' tC E 5 n T l/^ i. I g (Carterfl , Proc. Nat 
1. Acad. Sci. USA. 89: 4285-4289 (1992) ; Presta^ , J. Immunol., 15i: 2623-2632 ( 
1993) ; Werther^ , J. Immunol. 157: 4986-4995 (1996)) . ^ fg ffl b T . V'i' X A . 4 . 6 . 1 (P 
resta^ , Cancer Res., 57: 4593-4599 (1997) t / ^ D - f- ;l/ JnC ft cD t V -d X if 

fi^nfco ffi*lCti. muMAb kA.^.\(D^U^RXS^^mm.^^- F f 5 cDNA;^ X t 
y D-:^;l/S^#:^a^■rS/^'r 7U F-vfflBS*^P,RT-PCR^ffl^.^T#i^bfcc en?. CD 
cDNAfi ^7 P- yfb b. t: FCL&tf b hCHlF><i'ytili^$-li (Werther^ , J. Immunol., 50 
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157: 4986-4995 (1996)), ^ X - }i h ^ ^ Vab^ L tc o 6 © ffi tt S i|? (CD 
Rs) (m 1 ^X^-^-^st) ti. 3 y-b h h /( Ht7^~;l/-7°lgSIStf 3 y^tx 

i; h-^^^';]^-fUimm^^- Kt-S-TTfci; h ^ n Kf*-^ ^ ^ - ^ t ^« $ n fc 
(CarterU, Proc. Natl. Acad. Sci. USA, 89: 4285-4289 (1992))o t h 7 - A 7 - ^' 
^ IC a ^ $5 # ^ -a: fc /-£ -r- . VEGFia H i: © S ^ tt § 1 OOOfg OffiT^^ltigC 

Ltc. CDRsSif <D^O*^0 7 l^-A7-^^» (Hlcf^-T^U-yi'ft, T^T^f) t.. 
1S6^i:CD$S^^Sl#-r5^cfe(C^ig?n/c(Presta§. Cancer Res.. 57: 4593-4599 (199 

7))o cdm^r^it. (ommm&Rtf Kommmmtimwtnrc. ^(om. sstf 

mmi>iy X-fU-^^^ ^-iiacam, J. Biol. Chem., 272: 10678-10684 (199 

7))IC^L. phGHam-gSChGHae? i: Lfc (Bass^ , Proteins, 8:309-314 (1990))o 10 
^ - y (7)^{k^|^£-r § fci6(DVL Met4LeuOgM. S, gene II 1 1$ □ - - > ^~ 

^ S ^ K f § fc i6 ® VH Thr231 Leu© g M ^ 5 fc 46 SMu ^ tt ^ M S H il il 0^ 6 tx 
fco il ©-^^7 ^f-a. Y0101i:ft^n. VEGF-\©|g^tc43lt5CDRs®S}ijt:cDfc46 0|ii^ 
1% t b Tffl 1/^ (Muller^ , Structure, 6: 1 1 53-1 167 (1998))o CDRsHlS. U-'H3cf5 O ^ S O 

3^j#^ n;^c-iig^^iidi t . a*i^^-e>"3 >'©pY03i7t45^?xD3i*n^co pYoioi:/^ 

X 5 F S> pY03177°^ X 5 K -X ©SM a : Thr28Asp, AsnSlHis, HislOlTyr, SerlGSThrT 
fe^o cn&^TCD^Mti> Br^«m«^*tCfe§o pY0317:^7X 5 Fa. Fab77-iy' 
•r-i'XT'Ul'-^^'^-T'feSo Cl^y^X^ F©7°7X5 F«ieill)!)^02 AtC^^nTt/^ 

[ 0 0 4 2 ] 20 

pY0317tet20 

7°5'X5 FpY0317tet20a, ^ M T rhuFab y-Z(D ^ B ^ tcib icm^ tl fc o 
02ASy'2 Ba, :/^X5 F««©7D-f--v-F^/T^tTfe'D. pY0317A^ & tB f§ L T 
!/>?,c 7°^ X = FpY0317tet20«s + ^Mc ft K P, tc $ tl T pBR3227' ^ X 5 F O 
^H/^-i?3 639iga*vf(DAvaI-PvuIIISf>T-a X 5 F © pBR322a3 *^ 6 £ 

^n^Co cOltSfCj;?), rilf-lijfDn^' Fn-;l/jcM#-rSropiie?*^l^!{)^n5(Cesa 
reni^. Proc. Natl. Acad. Sci.. USA, 79: 6313-6317 (1982))^ $gSWlC> 7'^X5F 
apBR322 t j:tl??bTffl*^tC±#Lfc3 l^-S!C%#Oc 1952S » S^t (D * -fe 7 F (0 1) 
(is ffi^^ ^ >/^i'K(D^M®fc46£DEcoRI-9--r F'NfflA^nfco :/ 7 X 5 F pY0317tet20 

T h ^ V y t p ^ ^ ^ Kffi^^m(omy;Km^^7rst. i^fi ii;??-^^ Fa. 30 

> r A ^iS ^ L fcl5 il & If « il © * - n If - ^ ty , =S « g ? © ¥ - © X F a ^ y ^ 
mRNA -NOte^a. y^)lBOphoA7°P ^- ^ -fC t5 TJiJjSc ^ n i. (Chang^ , Gene, 44: 

121-125 (i986))c ^mnmmmmy ■ifi- Ji^ii. xmm(DSTu (^^sttxyxp f^^^ 

fyXL,^m-s(D-<f=^ ¥<D^n^m< 9 ^ F(Picken^, Inf 

action and Immunity. 42: 269-275 (1983)) 6 t § c ^(D^t, %\\\'^ ^' i- ))^ -^-f =}■ Y 

[ 0 0 4 3 ] 40 
7- F ^ ■y-'f ^ U >jBtta, pY03l7«{tffli;&lifcg||(D-^ ^7 ^ -_h,tcEB$ tifc ( gl 2 A S: 
tf E 2 B ^#aScD C t ) . pBR322cDaSe;S. ^ - V ^ ^ ^ - ^^.M.^ . phoA-/n^ - ^ 
gil^f*. StfMSI (VH) CD 7 5 y *S^i3-^$CypY0317© 3642^SS-t(DSapI/ApaI 
IfrK-^. p6G4VllN35A.PEG.0 2738i®ajr^SapI/ApaIif>^C l^y^-^'-i/ a > L/co C © ^ 2 
(OM[^\i. «»©CHlffi^Rt>"pBR322S5R©x F 7-9--r ^' U >ifttae?;S:^&o tfc, 

75y^t>#t?c 4 OO^^^^a^^ty^JUciiCHiae^a, BssHH/Hpal^fttC J; ^ T 
I^S^n. pY0317<DBssHII/XbaIffit K^^nS (1 a T'. tJf 5|5 O « E ^ HI « L . % 
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o 7°^7, 5 FCDg|«^Sff (is pBR322©Nhel3!)^ ?)NdeIt■^?C)KlT>^^^ 639S S O Ava I -Pvul 
I^^^^OpBRSZZCDNhel/NdelirM- t © « J: 0 * S6 S tl fc o « iis| 7° ^ X 5 F T § pY 
3017tet20tt. xh^^t-Y^'Uy. /3 - ^ ^ ^ A K 4 K j» 14 «3 , phoA7°Pt-^ 
- i: SVEGFtDgSIStf MSI^ n- Ffsae^^^tyc 

[ 0 0 4 4 ] 

4 . Apo2L^f8I|-r § 7°^X 5 F 

pAPApo2-P2RU{i , 200l¥ 1 ^ 4 0 1^ ^ n WOOl/00832^ Pfi 15 « 2 n T « c m^iCii 
. iKDy^'yXSFa^ E3tC^(D3>'Xh7i'F!!)'5^LT$)-S*^ Apo2L ( 7 ^ / S 5S S 1 
14-281) tpro2St5argUlC<t oT3- F?n5tRNAC0ft%S^:3- F i:a)it^Iiii7 
;V * U X 7 r ^ - -ti" 7" n ^ - ^ - j; t3 T M ffll ^ n § o pBR322't - X cD 7" ^ X 5 F ( Su 10 
tcliffe, Cold Spring Harbor Symp. Quant. Biol., 43:77-90 (1978)) ?> pAPApo2-P 

2RUA^ i^mm-VKpo-Zl^^mt ^iDKi^m-^ ntco Apo-2LOfgg|^c£^S^itiE^St^aiR 
Sa^ija. 7°^X 5 FphGHHcM LTiaii^nfccJ; t (Chang^, Gene, 55:189-196 (1987 
)) . 7 1V±I V t^Xy y ^ - ^■:fvi -RXJtrpiy ^ y - Jl / K ^ i^m-^ n 

tco Apo-2L© n - FfbBB^iJ (114:6^^281*1?) f n ^ - ^ - t ^ y - ^ :ff ;V / 
IH?iJ«TMttcfuB t . P»1^!^/ f-4--ytc J; ^ T^feffSnfcc n-FfbSa^Oa^ SSProlig 

^3- Ff^n FyA^?ift6^^r^^^i3i;&^< fctotc rccij <DiXt>^K rccGj t-b^^^ 

nfc^^lt^Apo-2L (0 4 (iB^JS# 3 Rt>" 4 . #>er, 5? U :t 9^ F R t>* 7 5 / K ffi 
MT^) ) (D5^Sll4-28l^n- F-r § 5? F im4K^.t) ^^tSo A tofs^l? 

ISH? (Scholtissek^ , Nucleic Acids Res., 15:3185 (1987)) ^ 3 - F f 2. IB ?iJ AUpo 20 
-213- Fia?iJ<Dtglc < 

5 S . (1 7°-7 X = F « tRNA©pro2 (Komine^ , J . Mol , Biol . , 21 2:579-598 (1 9 
90)) argU/dnaY (Garcia^ , Cell, 45:453-459 (1986)) O ^ ^ O fc i6 ® IH ?iJ # tJ <> 

c ti^ nm&^iis :^Si«W3llO*>F>PCRlc j;oTi7p-yft^n. A toli¥^ISia?iJcDT 
!5^f S3 B ^ n fc o (1 © 7^ ^ X = F « . X F 7 -9- 'J > i: 7 > i>U > if tt <D p5 ^ :& * 4 

?t ± # # r § o 

[ 0 0 4 5 ] 

B. mn^omnm^ 

mmt. 0 t < mx-^ nrcmn^i^i^ii. mm-^n. ^m^^mm^ ^tc^ Thy^-(^ 30 

U >itttC0'/^X5 FtcML. BK^mt¥^Z0ng/ml<D7- h ^^-f ^ V y^^tsU7°U~ 
F (LB + Tet20) ti' i -y 7 -yf L . 7s h V ~ t ^ C L . DMSOff'. -SCC-effi 

#-ri)M(C, 3Q'C (D ±1 - / ^ y ^ ZL ^- - 20 n g/viKD h y ^ -< ^ V y ^ ^ 

tJLBT'n-XifT'iiWS-yr/cc 

7°5X5 FpxCD18-7T3&t>'pcyc34cD±i^. M ^5: ^ 7° -7 X 5 F. pMS421 A^pxCD18-7T3X « pc 
yc34^:ttfClWlP$tCjgKfE^^rLfco pMS42Hi. lacIq^Sr jfi fij fg ?i f 5 pSClOl^ - X O 7° ^ 
X5 FT'feS*^ IPTGA^»|iJfif|t(Dfc:46lC^iPjn§STnacII7"n^-^f-(D^»:&ffl] 

$|JL. *fc. x'^^'f-y v-ri/yi:x F U7°Fv^>/yiittt,#4-rs<, (Ktd^^xsf 

tt. lacIq-9-7'U-y+i--^fei*:afi?OMa53lf-a;&, laclqffi S * cO ^ tl S # © :/ n 
^- ^-©3 y F D-;l/TT'if ^ Jie? ti ii^tt O § 7 X 5 F pSClOl 4" C 40 

c . &if*atb 

±mmmM(Dajm'\tm'7^li. 20 /iLOO.I M EDTA (pH S.O&yiO/i L© U a (6mg/ 

ml) ;&-^?:? 500 /i LO20 mM TRIS-HCL (pH8.0)ftiti:, 20 OD-mL® tfc ^ ^ M ?i t" § u t J; o 
Tii^L^Co C(OU'^m^t-fV'r '> 7.L. 7-10/'«;l/ X (Dffl^&ffia* L , 15,0 
00 rpms 4VX^\5^?S^>bLrco m'b'^(D ±mm'^ it . ffiilzgfittttift (HSE) tmt^o 

[ 0 0 4 6 ] 

Novextt©4-12%itSWgS^E7 ^ 'J ;I/7 5 Fif-P. - ^ ® SDS-FAGE-^ ;!/ « M » ffi) ^ 50 
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•3 /Co itftc. fflV^/c:->XxAa. NuPAGE Bis-TRIS PreCast Gel (i&f^ib^iiKD^T-m^ 
y n(Dfc^(D) ?,«i3Sc$ni.N0VEX (^ilKII) NuPage" X r A "e /£ c 
~'-k7t^' J\^m%Wm\t. Champion^, E 1 c t rophores is , 20 (4-5) : 994-1 000 (1 999) ) IB « 
^nrt/^?. cfc 5 ^ Amershani Pharmacia B iotechtt B il A L fc. - 5r g HI S it pH^g IB 
(pH3-10). ri^^ @ ©6^7 ^7 U ;b7 5 F jiiS^3E(9-18%T)^ffl V^TtT -3 /to ^ > ^ 

^ChaipionlF, ±Ji tc j; ^ T IB « ^ n H 7K ft ?g t ^ L fc o IScm© pH3-10© If E ^ W 
@£{fcpH^E(IPG)'^";l/X h 'J -y :/ ( Amersham Pharmacia Blotechtt) *^ ^«jE 50.000V 

^mmi^niontc^^m. mmmommic^y) . 4^ u r >$^7;b:t ^-r f cpvdf) 

Si (ProBlott ; Appl led Biosystemstt) C n -y ^ ? n fc „ 7 5 7 *S O E S ^ 20 
5^- « X F V > -It ^ ^ ;b i: PVDF-« M W 7 p -y F ^ n fc ^ > H O IB ^ij W IFf o fc i6 © 

7°;l'7i<¥7 n- >J 7 ^ ^-^fflt/^Tfft)nfc (Henzel^. Analytical Biochemis 
try, 267:148-160 (1999)) o ig ^ 1^ S W * X 4? «y F O ^ ? « . y ;l/ 6 W U /fc MALD I 
-TOFVX X'^ F n p< F U -&t>"^ ^ tr ^ 'J -LC-MS*^ e. Ma -3 /c: (Champion^. ±S 
) o 
[ 0 0 4 7 ] 

E. y ^^i'Mmo^m^ 

AME5''"-iatST 3. 7;b* 5 A7 -y -b-f ( AME5^ " /RPr ^ 7 ;!/ 7 A 7 >y -tr ^' ) 20 
izP < . KCD18F(ab')2LZ:^««ii£tclLTffll/^P)ni'c:o 

F. AMES^VrPx a 7 -5 A 7 -y -b -Y 
1 . il* t ISffi 

INTEGRAL^" 7 - X r- i/ 3 >' (PerSeptive BiosystemsttS) r a- 7 ;l/ - A ^ A 4g SB 

o^^ifigfficig^^nfco mm-^ntcmjiiS'y 7. (cpg) tcH^ib^n/tineii ( « ) Fabst 
WMM'^'^^tsry ^ ^ ~±i y L.ti\ mffi^y^^i^n(omm(Drci!bic^m-snrcc m 
sfi*^6ot;tcn y F o-;i/$n^ mm-^ nrc^»m^ ^ ic^mt ^ fcisbic 

ffll/^P.n/co S'l4{fc$nfc7;l/xt K'TAy 77<'-r^'-^-:^> (AL-20) . JSSfflPOROS 
Ui^y (R220) . Rt;:* 7 Perspective Biosytems, (Cambridge, MA, USA) 

iT' ^ X^htco CPGA^ A o T l/->PEEK;i; 7 A. 30 x 2.1 mm(100 1) , Upchurch Scien 30 
tlfic (Oak Harbor, WA, USA) A^BISAtfco A Si « > ;!/ « ACROD ISC^ " PF suringe 5 

-micron filters (Gelman Sc iencestt Si ) ^ flB V"* T 5 L /c o 
2. AMES^Jat F k FAb (his-g ly) 4 his- ( lys) <D H S 

d u -e 9 . 4 mM U y K -i- F U •i' A , 1 36 . 9 mH ^ jfc F U 7 A . & W 2 . 7 inM ^ ft A U 7 A 
^^ty U y ^Sff , pH7.2(PBS)A^ S«/^-y 7 7- t bT-SR5n?>o / ^ u - -T 
/I'jnf*^* V 7 XFAb. AME5'"tn;t F /c FAb(his-gly)4 his-(lys)3 ^ A ^ L fc A^ Ctt^Affi 
SO-?-X Fib^Sfflfi^rn. c C T'Oi«(D/c:J6lCtiAME5'"FAbhgki:$4;$n§c AMMO 
-^-X F ti^ 27C7fflflSO10U >y F ;l' fg » 6 ^# & n fc o V ^ ^ n 7 U a - ^ Hf - 20 m 
M U y^-t F U 0.25 MJ^Ib-t F U 7 A. 10 mM ^ ft; v 7 A . Ry~2 mM ^ 5 

pH7.ocf'lcS?SttfflBS;&*ts>'^^Xt-§/ci^tcfflv>fco ^-OAiiBOttWtlS 40 
. 0.2944-° U b >^ = > (PEl) (D?$to t ji^L^ti: J; -p T3gS^fk Lfco jS {I: b ffi ft 
(i. i'^>3ii§^glAgft#R^:t>'+U-r^>^~ (IMAC) ^DVF^^77-i'-Xx>yy 
cDffl#t)-^^fflV^T»Kt/co + SEFHAROSE FAST FLOW^ " t SP SEPHAROSE FA 

ST flow'"' L-' y . Amersham Pharmas i a*'' A # U o 
[ 0 0 4 8 ] 

3 . ffi tt fk y U -b 1; n - F fb CPG^ CD AME5^ " FAbhgk© gl S ft 

ffiSLfcFabti. Hftttbi/'y^ll^Sfcfe. ji3 7*^-e?gtt{l:L/c^^~U -b 'J Fib 
m^m^ii^T. (CPG) ±tCSS{b^nfco AMES^'PAb hgk$xi*:ti, ffi 14 {b ^ U -fe 'J ;l/ 3 - 
F {bCPG±tCRoy^ . J. Chromatography. 303:225-228 (1984) CD 73 ffi © ^ ffi ^ ffl T H S 
{b ^ n fc o 50 
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Mjimn^ ^ms 'y mmi- h V L. (sigma s-i878'") ^nmms ^ c t-esttfk^-^i- 

tco ^ ® ft . ?S 14 fb ? n /£ U i>' > ^ . 20 mM V ym-r h V L,. 0.1 5Mfi 'J i:. , p 

H7 . 2 ( A -y 7° U > ^" -y 7 r - ) ^ T i^fe if b fc „ 

1/i g/mLcr))l^SiJ-e$.?>>'7>'ft:^'>fb7j<^f- S i; -^A ( cyanoborohydr ide) (Sigma S86 
28) ^^£y* >y 7°'; >^~/S-y 7r-cfi. AME5'"FAb hgktrCfta^ J; ^ 5 mg/niL© ^ g 1? S 

ttfb^nfc uj^-y^'y K^&atT sua /-Co Kf*® u^^yx© a -y t^'J ^ i^'a^ zso 

nniO®l|XOM'>Jc j;oTt^^-Lfc„ *^ « L * S#LTV^§^T 
-y >yM>y 7 r-T'^Jf gURLfco * -y T^'J y ^^ffiaa. tBfS«i;M 
lSA^^7bfc:milIiR^n/c«©K©MtC<J; t)}5li£b. mg/uiL FAb U y T $8 S t o 10 

Ui^y ±Km^±r (Om^^&it. l ii g/mKO'yT yitt^'yit7km-f h V 'y (cya 
noborohydride) (D^^f T 2 MX ^5? 7 - ;l/ T 5 > , pH8.0 (ICN, *^n^"#151078 

) $ S C i; t J; t) SJS ^ -ti-fco T . ffi # ffl t 0 . 01%f- n -9- - ;1/ (GDL Inte 

rnationaO^^iy A >y 7° U > >y 7 7 - (f) T U fc <, ^iQ {rI * § ^ ^ ^ K S « $ n 

^MK. ui^y^i^mittrnm^^yyT-mx-zm'^^^m-^^rco 

[ 0 0 4 9 ] 

4 . t 7 -y -b^^ffi 

mmto^^ma : mm I A. ry ^ -T^-mm^^^yr - mmi mmmw^'^yy 
r -RxfTy ^ - 7- ^ - mm^^'y y r 7^^0.1% i¥k ; mm z a . 7K0 mmz b. mm 

^^mtii7^y y r ~. 0.09%TFA/80%7H2 h r. h U ;l/ o ±mM50iil (1 :2t #fi?) X^SW 20 

M-y 7 7-*of8p7n-x(D±?f*w>i>'x ^ h $n/c. f§»fflsattm%4^ tMffi^n 

§&iCD18©:^TOJgig«. 7~5>^'©2D^';ba»). 4 fig ij% O ^.jc » . S Si fig ft © W ll 6 
#6nfciiffitt«» (AMES'") $nfcftKOitetcj;oT!*^$n§i9C. ca)AME5" 
fixate J; o TrtM^ n/cc lf^1tJIW®i|X«. (PBStc j; §?^jt(C j; 0 ) «'>t. f P ft A 

c cnp.©fii4^Mi. Mo^T. m^^^T h -hv j\^(D^mxmmi] i^^mmr ^ c tK ^ 

'O^m-Snrco 1t(±ja 280nniCD®iK©iJStcd; Off^^n. ^l{iOiixf*«|BH^lcS!lS t^cX 
y^- KOlf-^5/xU 7 ^:j±«-rs C i: t * D ^» t/io 

G. ^ h L,(D\£~ <Dm^ 

c 07 -y -b Y t j; t) . SiCDi8iffr*^50(DSL«:Mavf-i/}i:^!l$n, en 5 J-X T © tit 30 

^7 1 : LC115 ( /< gflcD 1157 5 7 

- ^ 3 : 6 SI V-T - 
tf- ^7 4 : Fab«if >t 
li-i7 5 : Fab' 2-LZXf*Fab' 2iT>T- 

nfctitCDlBFCab)' 2<Sffift(D^i* ( Smb/niL) ^ X ^ ^ - F L T ffl L o 49A5/p 
S1130©]SfflJ!SggjSfil^ tcS5fc-r§:;^^BaHitl}i. -rO^T-Jgig^-a:, 3}? r :/ 3 > 
Fn-;l/i:LTffifflbfco^TO-9-y7';Ui:<Dj:biK©fci6tc#K«©3fflfla%S«Lfcc 
[ 0 0 5 0 ] 40 

H. ^HC/LC P0R0S^"3Mffl7 >y -b-Y 

%»lcj;D«^$n/cgSI&O'a«ifn-<0^«^JI«feS/cJ6tc. )1#?W^5^^|HPLC7 -y 
-b-r (RP-HPLC) *^~fflV^6tl/co ±y a ~ XIOQ iiKD^iriW^m'^iC . 100(ttLO0.2 M TRI 
S 8.0^!$to Lfco 1 07^71/ X -e iS ^SSaa Lfcf^. eSO/^ L© i^~7 - ynCL/SO mM THIS, p 
H9S:t>'50 iil(D2 M dTT^-^m L. ^UV 156^ m -< y ^ :l - h L fz o A^'AtCgWfS 
mtc. 200 /i LCD7-b h h U 7l/*^iOX. P>ns it X > ^ A (Pharmacia) 
LT^iaLfc (10Sfflffi5/i POROS'' " 3* ft 7 >y -b tc i 5j- W L o 
a*ffla^i:oV^T HEWLETT-PACKARD" 1100HPLCA^'PespectiveP0R0S^"R-ljM if! * ^ A i: « 
fflU/^ 6 n fc o ^j"- ^ ti eCC iP ^ ^ n A ^ A t3 n s 273 nmr^ © UV® IR X ^ - 2 
nfco *^A«0.1«F U 7;l'*P»^^^t?28567-b hx h Uyl/Tk^^gpfi-^-Tffifk^nfc 50 
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fflLTtTfon, ^cDft. 95%7 -b h h U ;l/T-17^^F^ (DS^^ff V^. 28%7 -b h - h U ;!/ 
¥«fkLfco gilRtf MilMSfflO ^ a. X ^ > K i: © it K & t^'SI E O /£ 46 <D HE 
WLETT-PACKARD^ " K M S 1^ W g§ <fc 5 Iff J: D H ^ ? n fc o ■/ 5 X 5 F ■ R y~ g SI 

0 SH ?|J ^ ^ t ^ V ^ ii t ^ ^ U T- § ?i ± ffl ^ n . 7 ^ y ^ ^ y © IS ^ > 7° ;l/ a 

^ffi^CD^^ti. HEWLETT-PACKARD^'llOOV 7 h -^7 X 7-^fflt/^TfTt/^> X;Jry:5^'-F« 

TiLibKzr^y ^(Dmm^yyji'KT.A^ ^i,rzo 

[ 0 0 5 1 ] 

a^tca. lOO/x L«-9- y 7°;l'?r650 /i L©6M^~T- v-'yHCK 50 mM TR I S-HC 1 , pHgT'l&iKU/'c 
c i^lC . 50 m L<D2Mi>~f-:t X U h - ;b ( if L < » ^ -ti /c CO ) ^ ?S to L . 200 /x LOT 

-b F h U ^ X. . HPLCtC ffl 0 . 2 /x mO 7 ^' ;b - 5 jI ^ If o fc. 

^rSttj^^-y- > 7°;i/ . i00/xLO0.2M tris s.Of^^ T-offlsaa tBtttf B ns PBS-Pi^t 

?^ U/t^?§tt!t«§^SSS +^Mc?I^-r § il ^ tc i; D MI^tc^jH/f $ n/c. i^V^T. 65 

0/tLCi6M ^'7- y-HCl/50 mM TRIS-HCl, pH9, 50 L(D 2MDTTR 200 /i LO 7 -fe h - 

h U ;i/^^*p Lfco :^^tc. -y-y 7^;i/*5ji L. lO/x LcD^ii Lfctf-y :^;^^^I}gtt5§)s■9- 
y i: iwi u 7? ?S ^ ffl T ^ «t b ft o 

[ 0 0 5 2 ] 

1 . CSX7 -y -b 

irCCDia Fab'2 l.Z© ri'Ht: * * ^ ^ > S ^ a v h ^ 7 ^' - CO HFLClc J; D 53- ^=if L o # 
. ■9->7';Ki:. '>:fe<fcfel : \ \z^%RL . Hewlett-Packard 1090 HPLCi^ X r A ± 55 
°C fS)g U /i BAKERBONDj'" * ;l/4<4^ X y (CsX) 50 x 4.6-miiiA^A (J.T. Baker, 
Phillipsburg, NJ) 250 /i 1 S « b o -y- > 7' ;l/ (i: ^' l/^ fc 5A> ?> 50inM<D 'J >' ^ h 'J 
A(pH7.0)<Di3iE?rfflt/M4^i'P^*^ltT?§m t> tf-i'ti 278 nm© UV® liX ^ ffl 0^ T.^r - ^ - 
Lfco iaCDlS Fab'2-D^^^>'i;>y/^-;&#tyl^-^^*^|ll^$n, tcT. ^ y ^ ~ Y 

[ 0 0 5 3 ] 

J . «{k«aao^i^ 

rhuFab' 2 LZ (xCDl 8) IS ^ ffl l.^ 5 n fc ± . ^ S W31 1 O^C * L- (Bachmann, Cellula 
r and Molecular Biology, vol.2 (Washington, D . C . : Amer i can Scociety for Microbiol 
ogy, 1987), pp. 1190-1219) . J-:^ T O .fc ^ tC f if -Y > $ n § : 49A5 , 58B3, 59A7, 43H1, 
58H2, 45F8, 4 IHl , R tf 33D3o 0 5 « ffi S 59A7 . 49A5 , R tf 43H1<D SI ^ O S 0 * ^ f 

1 . 49A5« 

49A5<0^^^ae?Sa. A fhuA phoA A E15 A (argF-lac) 169 deoC2 degP41( A pstl-Kan 
"■) IN(rrD-rrE)l i 1 vG2096 (Val ) A fucP A malET' 5 o ttj % « T' i. ^ S WSllOti . F 
' -SO' A V-Y X -efe ^:;^fiMK-12©K«ftT'$. rrnDi: rrnE^l (Df^\tm^W<D y 
- a y-^m-O C hifTT^-^ n-ZX^^fc (Bachmann, ± « ; Hi IIR tf' Harn ish , Proc. Natl. A 
cad. Sci. USA, 78:7069-7072(1981)) o fhuAjie? ( tu tonA i: b T l/> fc ) TnlO 
<D^IE5S*«t)aiLtCj;DW3110A^5.^^^n. ^ O ^ t f huAM {i ? ffl A ffl ? n 
o ^<D$g«t#P.nfc«T^fe§ lA2a. /•^^T U *7 7-~:^Tl. T5& (/) SOtC « L T B tt 5: 

20©^^a^S{*. phoA AE15 (Sarthy A.^, J. Bacteriol., 145:288-292 (1981)) t 
A (arg-lac)169 (Schwelzer^ . Mol . Gen. Genet., 192:293-294 (1983)) proC^e 
=?^(DlnmXt U LfcPl(D|plB#ff$K»AtC J;r3TlA2tt-\|RlB#lcWA^nfco Y^y 
XsH V">©IE6i*« D ffi t ti. porCJie^ J&^ffi Lfco phoA AElSSSlis 7 ;l/ U X 
7 7 ^?--ti'cDf8^*^ffi5^ LT*3 t) . A (a^gF-lac)169^M^i^ cl O « CD 1 ac" ^ ^1 S © H H 
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^n. deoC2^m^t^^^^rco deoC2S mmLfcW. l6C2(Dmmmt LX 

degP41(A Pstl-Kan'')^^Ji, U 7° v X A © 7° D f- 7 - -If » ? t $5 § ^ S T ^ 
5T^R»Atc j; o Tf^FS^nfc. ilO^M^+fis ^ > li~ S n t 43 l/^ T degPa <D g|3 53- ^ 55; 
■tv^ i/yBttfifi^TS^r^ C i:fC j; f3«^$n/c ( StrauchS. Beckwith. J. Bact 
eriol. 171:2689-2696 (1989)) o cn « , h 7 > X V y T' « ^ ;!7 ± V ^ B 10 

[ 0 0 5 4 ] 

iIvG2096(Var')^ M (Lawther^, Proc. Natl. Acad. Sci. USA, 78:922-925 (1981)) (i; 
^ IB] S )1 ? g Q- f k (homogenotlzatlon) tc i o T # A $ n „ ilW^Sfta. S 4 ii A 
fli«K12*W^U y.^gtti:&i,igHTfeS7 b-A^>7 h^flfta-rSo 23E3«ti. ilvG209 
6(Var) V - * - t 7 y tf U >ifttae^ 7°^ X 5 FpAH29 (Lawther^ , ±ff ) 

^ -^xi^(Dmmxm^tKmir c t^simict ^fcibicmxt ntco fuc? tmancok 

PCRt j; o Tli^$ n. ^-■7^^v--lfi;U/'^yX^^--tr~%^ty^^X5 
K^^ ^-tgiJfflfc»A^nfc (Bassll, ±Ji) o «^©±:/7X=Kti. 7°^X5F-^ 
^ h L^V^W3110^«^*^D»fe^**^i:fflJ^^ P>nfc„ 3 

3B6«tJ:. ?\7 7 ^ -0 X io Jl-<-iy V ym^^ tmKmXt ns ^&{*(Cffl3AS n/cf 
ucP^Jl7°5X5 F^ff oW3110f^^i4;-\i:^feS?-yr/c„ €> « ^ P M > X ^' v - Hi" ?6 

X P - X it tt T- § in i| f;^ a $ n . A /I' ^ - U >- it tt CD ^ 7 n - 7. O ^ 
ffl^tgttlCj;oTX^ 'J-:iyi^"$n/co # 6 n fc 49B2« « . PCR^ ffl V> T ^ ^ a f uc 

i:ne.<DXx>;/ya, lnalE^^^^^ t) iityfcfttCil 0 jl^nfcc 49B2ttfi:. P17r-i^^ 30 

m^'^r i]y-<i=.iy V ym^-\tmmmx^ ^fei*^-\ffla$n/-cmaiE^*7°7X5 f 

<Om^t^;lh~X(Di^m^m^\C^-DXX^ V--y^'ttl. malE^^*CD#6«. PGR 

^c^-Dxmm-^nrzo 

49A5«©MS^#g5ii j-XTO^^^ty : 

• T17 r->>'(c if 

• U y^i^^^S-r S i: (S4tl0^fig;Sr^»-r§;fci6tC'gffl$n5^ftT'feS) . 7)1 
AU7^X77^--tr^ii*JS4b*V^c 

• 7° □ -r 7 - -If ^ ^ ^/^ T l.^ 5 „ 

• U > <D S tt <D » g ^ g It ^ l,^ o 40 

• 7i< <k tl f ij ffl K ^ J: D ffl © 7t ± ^; K g'J f 5 o ii *^ t § o 
[ 0 0 5 5 ] 

2 . 58B3$S 

f /c. 58B3«a. 33B6«*^ P, ^» ? nfco A pre : : pS 1 080a g ? S (Bass*, ±|«;Metca 
if*. Gene, 138:1-720(1994)) PI ff$ K » A <fc 33B6« (56G4) (D kan^ R » ft -\ H 

»A^n. ffi^?SaT¥?fig (halg-strength) O LBtt^ t D iS 51 b ^S: n n " - 42 
"CtrilKLfco kan'«(ipKS16 (StrauchR tf Beckwith, 1989. ±Ji) /b^ IjI » 5 n S degP 
Ls ^^O^S;^•:^V^^/>.^g'ttS:lS^l*So tJ^oT. 58B3««degP&tfpr 
c:;^ ^ © M 73 ^ « ^ T § kan^ * § o 

58B3tt0^^^it{E?S}i, W311GAfhuA phoAAElS A (argF-lac) 169 deoC degP41 IN(r 50 
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rD-rrE)l Kan' i 1 vG2096 CVaT ) A prcT § o 

3 . 59A7tt 

C(Dmii. ?rc^fU"j^- (SprSS) 58B3tt # A "T § il i: t i -3 T « ^ $ tl § o 51 
B9« (tonA pre pre sup zeg722 : : TnlO) O PI 7 r - i/' ?g » « 58B3« ^ i: ff^ K W A ^ tl 
. tetittt^ D - -icov^TSK Prc^^lyy^-mmm (i&i&mjS.T (halg-s 
trength) OLBff'. 42°C1? « « T § n D - ) ^ 7. ^ V - ~ y L tc o frtV^tta58Flt 
iftftl^c Aprc^aa42'CT'4t &n*V>o r h 7 +)" ^ ^ B tt « fi ? MalloyT" 
U-h±t:/U--r^'y^^n§£:i:{Cj;?) 58F1«A^ 6 5 ^ © $g S tet' -® S i± 
«A^#5n^ 59A7t^^$n/Co 59A7ttcD^^:&ae^Sa. W3110 A fhuA phoAA E15 A 
(argF-lac)169 deoC degP41 IN(rrD-rrE)l Kan' 1 1 vG2096 (Va T ) A pre sprWl 48R-e § = 
t U v'-t ;l/Ci51B9«fi. 43H1 i: 59A7«©spr^; IB] - £D l§ M ^ S W148R^ if b/cPrc-9-7° 

4 . 43Hltt 

43H1^0^^^3te?aas 49A5^*cDae?iy ll^^fC-fKTV^i. : WSllOAfhuA phoAAEl 

5 A (argF-lac)169 degP41 ( A pstl-Kan' ) IN(rrD-rrE) 1 i 1 vG2096 (Va 1 ^ ) ptrSAompT pre 
::kanr sprW148R. 49A5 J; 13 3 o ^ ^/^ 7° P r 7 - -t? ^ - :^ - . PtrS OmpTS: rfPrc^ « 3f T 
§0 Sprft3lC;^^^^g(W148R)?:ito. Kan'T'SSo 

5 . 58H2 

43H1*^ ?17 T-i^X'tet'icmMmK-^ns 42E3«'\^*W$-&/c:o cl CD ft (58F9) « . pr 
c::kan''^S^COl/^Tll^$nfc ; ^Olg^kan' t :&ofco , il O « % eda : : TnlO^ 
< fzlsb^cm^^^' )l ^ a ymmm^^f U~ h Ltz. mmici'ffS.^tircm. 58H2«s kan'-e 
. SSiUprc^^O = ac» T'P r 7 --tr'^SI* 4 o fco 58H2« © Jia? « > W31 

10 A fhuA phoAA E15 A (argF-lac) 169 degP41( A pstl-kan"" ) IN(rrD-rrE)l ilvG2096(V 
aD ptr3 A ompT sprW148R-^ § o 

6 . 45F8« 

45F8«©^ife^ae?ia«, WSllOAfhuA phoA A (argF-lac) 169 degP41 kan^ A omp ptr3 

ilvG2096(Var) phoS*(T104) T ft § o C n ti ^ = It <D ^ D x 7 - -tf V - * - ^ # O phoS 
« T' § o 

7 . 41Hm 

41Hl;|f O^^^ae^iaa, 37*Ct fc'V^Tjifflfk^in/'cWSllOA fhuA phoS*(T104) A (ar 
gF-lae)169 degP41 ( A pstl-kan' ) ptr3 ilvG2096(Val'' )TT' § » dtl « , -ao:/Dx 
7--^-^~i0~^n-O phoSi* T' $ S o 

8 . 33D3« 

33D3l*©^^afi?S(i, W3110 A fhuA ptr3 laclq lacLS A ompT degP41 ( A pst I-Kan" ) 
■efe§o ff«tcM-r §f3««. ?KH#l^5.789,199^ftitcHtb-r C i:*^T't 5o 
[ 0 0 5 6 ] 

ffiS7^X3^|^K|BLTs Luria-Bertani(LB)7"P - X i:C.R.A.P.5^-^;l'JgttlS:5/ig/ 
mlcDAMPICILLINE"KS1%K fc^t^Cfgffl tfco C . R . A . P . = ^ * « . i^AT (D v ICM 
mLfc : 3.57g (NH,)2S04 , 0.71g Na-C i trate-2H2 0 , 1.07g KCl, 5.36g-Y-X h X 4^ X h 
y^h, 5.36g HYCASE SF-SHEFFIELD"^ii-& pH^ 7 . 3tC KOHI? H fi L . 
>7j<T872inLJC-&^3^J:/-Co . C (D m-^^ ^ ^ - h ^ U - f L . 55^ S T' S Jg ^ T 
o llOmL IM M0PS^ffi^pH7.3, llmL 50% ^';l/n-X, S:tf7.0 mL IM MgSO^ ^ ijP L fc 

(P. K. SRtfMg) >&aSS<D*»;S:-t)-jK- M-Sfci&tc^^iDfeSgpgT'i^iPLfco ^« 
^0««^fg<-r§^.ll4ftOKt±lRl-T'&-pT<t'3{gV>7P-X(Dg^W^¥lgfi^ 

10-15% DMS0O1.5iiilOig«iJ^$iy#-©/W7;l':&s 0.5inL©f- h^-t^^'Jyjf^ffi (5 
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mg/mL) i;2.5niL 1 M 'J > ^ h U >^ A ^ ?g ^ }^ ilD L LB^ Jft . 500mL;& t? 1L7 ^ X ;3 i^J "e 

m'/^^^tco cnmmm^t. ts^^ief^m. scc-e^w^-a:. i^i.^T% lov y h ji^mm 

m^]]. ^mmit. m^.^g loo il im mm-^ ^' ^^--^yy h. , lo mKDwm&'p^m 

ffi (m^itmn^. lOOmL ^K, 27g = 6 7j<fn*53 , 8g # ^ 7 7j< f P !|% , 7g 

h77]<ftl1%. 7g ^ U ZTy'ymi- h V •^A27Katl. 8g « K S 5 tK ft !^ , 2g * 
^Rt>'5g«Kv^^~><i7Al7j<ftft) , 20inLxbv-9--r^'Jy^^ (x^y-yl/ff'Snig 
/mL) , lOmL FERMAX ADJUVANT 27^ " (X M n © IrI # * jnfg ?S ^Ij ) . HCD« 1 7 ^ (37. 

5g mmr y^-^ L , 19. sg 'j>is-ieaAu>i'A, 9.75g 'jy^-^s-^-hu-i/Az 

Tkftij, 7.5g i^xy^rf h U ^7 A 2 7j<fn!|*,Jitfll.3g >J y^-^SA U -i/ A) . RlfZO 
Og NZZSVA y7^^K(DAD7j<^)-)Satl) >&#ty*3<t^6.5LigttA^6ig^!&tfc:o ^MH 

10 slpm©aj5it-??30°C TtTl/^. pH^ 7 . 0 ± 0 . 2 ( L tt" L C cD SS H ^Sr ffl i. fl fu § 

[ 0 0 5 7 ] 

^x'. i^m-^ntcy ;ia-xmm^^mm^m^'^tsrci!b<ouy\d 3.~'}i~^-7.o:)7jv 
=r(cXA>&fflv^T±§s»^4W$-&^cc ^fc. 7iimi\:7y^=-^ (5s%mm tmmi2i 

fjumx $> ^ iri^mm y h ~ )i t ^ rcub ^ ntc o ^ io^ ^ ^ ^ 400055 

OCD ffl S S tCl t fc i: t , $ p. 1 OOraLO 1 MSft ^ V i/ A ^ ^ II (C ?S ? tX fc o 
«1%A^*5 j; ^ 200D550KSiJJi L /c t t . f*li?n/clMO§§®li-\OjMDiA*^* (1 

LCD7j<if. fcJ;^i0g5i^jif7y^-'^A, 26g U>^z:i^SA';'^7A, I3g uyK-t^S 
•thU'i'A2 7j<fn!f%, 2g i7x>'^±hU'>A2 7j<filt), &t>'15g Uy^-i^a:^i;'^7A 
•e^jS^n^) 2.5inL/inin(DflJ-&-eP«1$S L. *5 <t ^ 1 250iLA"! fg P « )2s SP $ tl § S 7 « IS 

TXX-^^ h 71/ 53^7^11 fi. mmm-h'^<D:^y (off-gas) (D m !ji ^ - ^ - L . fg» 

*3j;^ 220 OD550(DfflSSSJtlcJ:g*tl*^31 L/c«^, « If (i g 1«U © » 1 OOOrpm S 725r 
pmt $ -y:, $5 <fc ^ 12B#r^*^~gji L fc. 

pMS421^ pcyc34 ( M & li ^ CD ^ n > h P - ;l/ "T § fc i6 . tac 1 1 7° D t - - 

ffiffl^nfc) T'J^K^^5nfcfflaSX{ipMS42mt>--«:^D^-^--/7X 5 KpxCD18-7 
T3 (tacll7°a ^-*^«ilfg]l^ 3 y h D-;l/-r§ ^cfelc^gffl Snfc) T'J^KIe^^ 
nfclfflSS^Df§»^i:•OV^T^i. pcyc34lcBg'r §«il&t>'gil^fi!c^il»1- SfciitC. 220 OD 
550cDffl@Sa;jttcJg«;6^ilJML/'c^3 J;^12^H^, 50inlO 200 mM IPTGA^ ^ to ^ n fc o 
[ 0 0 5 8 ] 
S« 

A. MtB^n. ps$n/£/cgiiwwT^ti 

^^MOBlrtttawti (tfSRy?? ffi *«HSE^#P,gco c i:) & t>"SDSlf > :/;V7^ -y 7 r - 
( - ^ A ^ W ^ SDSy ;b ^ ij T § fc i6 <D B p°p ) M S $ n fc 5S 0 © ft «S ^ SDS-PAG 
EXmmLfco +?->7°;Ki. rhuF(ab)' 2LZ(xCD18)ig!|%©/ci6©pS11307°^ X 5 K^eitf 
549A5*©. :Kmm<DMmmmiM. (HCD) fg»©KtC|lIlR$nfc20 ODmL^jt^^cS* tfc 

o Bj}§ttia5:Mcfcv^T. 1157 ^ ymm(D Kicmmmi^ti^m^^tircc ^m^m^ic^x,^ 

X. 1827 5 7 Kft© K LC«»fKfrA^lWIS$ nfcc ^T©»TM-«PVDFMtC|K^^n, E^J 
r^S^nfc ^nP.M:^i:fe. k LC© 7" d -b X ^ nfc ff^i^ i: L TIE L v^N*«^ t b T i/^ 
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tco H«tt. ^n^n. VXX-<i/ Yu^ h U-»«ffC J; K). 12488. 5Rtf 19857. 2Dai: 
S^tlfcc ^ y/^^K»)g1SCD«»Tg|3fiti. LC115lCMLTValll5i:Phell60^SH-ed5 
D . LC182tcM LTSerl82i:Lysl83(DSaraT-fet5 - O © it h ft S W Pr IK 

D »T g|5 fu O a T o o 

Z.(D^m<Dmh'0\Z. ffl CD ^ S B © 20 OD-iLO ft IS r ^ ;Hl « » <fc T » t/r ^ 

n/cc '(k.^(D±mmmmmmm (-ioiig^yA^n) it. champion^, ±mic^-Dxm 

^-y(C*3l>T. /c -giI#SW^X>t° 'y h a. Ill a © B# .iS (c fcMt § (49A5/pBR322) © 

7- t § 0 ±T© K LCX;}-: <y h (i, 7jli] V t^Xy T ^-^m-^ffi^ h k LCJaft^ffl V^T^ 
l-Dy/l/^^Ttc J; ll^^nfc 2 o©±4^gj D HfM-^fflli:. 2-Dy";Ki, ^fi©LC. tefg 

7° F IE Ll.^ N5k S ^ * L T *3 D . ^ tl ^ (i ^ T W Hi ? fc STI I ^" j; T ^ S 

30©V^:^-^^^D6|fr>t(i. 9# ifi © pi T' k LC-1 15Jc O l/^ T 7 X ^ - Jgfig L /"c o 20 
40gt±, 6.5{>t3a©pHi:&W 50@(±, 6#3fi©pIT'LC-182«3J t) if>T-i: |5| Uplfit^ 
WUTV^fCo i:ne.©LC8(f>i-©nI^tt^aS-r5fci6lC. |B|-©)*iS©HSE^2-D-:;';l/T'^ 
fiL/co LC182|lTfr5*. ^^ttia53Mc©*i#S t fco 
[ 0 0 5 9 ] 

B. Prcfi. Kl5iI©tj]^©i^Ht*§ni-©yPr7--t:'-p-fe§o 

KCDIS Fab'2LZ^^?^fgi|-r§;*:;»a©7''af-7--tf'^^Sf*Tfe?>. 49A5, 45F8, 41H1R 
XSAZWXO^ A'D<nmr^^M\t^^t ^^m^mMM'T^K-D^^T . 1-D SDS-PAGEy/bJ&^f ^ 
fcc LC-182^ ^K53^^f tt^Srti, 4 0©-y-y7°;l/ft3 3 OtCl^a LT*3 . (prc^ft4 
3Hl«4'(ca:S;l/0 ^ CI PrcT" n x 7 - -If K LC^ Sff M 4 T § <! i: ^ ^ 1^ L <, If 

1 LC-115^SJ »5 KfffrtCffi^ 49A5SC (prc-:/7X) S 5|5 f 5 -It > 7° ;b ^t^ ^¥ 30 
L ^ $ fc . AME5^ "/RPx:i7;l/AvA7'y-lr-f'JCJ;r3T^!i?nfc^nvF^f^7;Sri:k 
«L/fc«^. 43HlS5l5©-9-y 7°;^A^P, afi* Ufco C © 7 <y -tr ^ fi . k LC^ ^ t? » S ^ 
SIRWtcSS^b. «SSt?^ffi©-tr ^ 3 >'ftJ, ±ai?n?, J; 5 tc. ^ n e « 5 -3 

© - <^ if ^ n o 

43H1 S ^5 © ffl ^ © 2-D^^- ;U HI ^ n § i: . LC-1 1 5S: LC-1 82KIt ^ if V ;1/ 5 frt' ^ f 
5a"*^DT^<, ffl©LCMa©v^-:P-^afe?g^b/ccl i:;^Mttl b/c (ia7^#HS©i: 
t) <= c©|gat±. Prc;b^/c-LC«^©iiBii:^§iii-©^*T'fe§i: i:;&^<^itf?.o 

c ©43Hifflss?t«s{i, fifflassa^gfc bi^co 

[ 0 0 6 0 ] 

C. Prcti K @^W8)TtcM#-r 5ni-©P*T'feS <: i:^5t^-r§/c:46©«©S^ 40 
1. prc-7°^Xt^§;rcJ6©prc^i5:att 

Prc*^ K LC«S(llCM^-r §l«-©^*T'^ § l,^ 9 43Hltt ( H II © ^ D f- 7 - -lr~ 

V-;^-%J$Oprc-V^-:hXfi±) A< H « :/ n x 7 - -t? « (58H2) prc-7° ^ X ^ J; d 
fC^S-r ^ C ff Snfco 42E3tttteda-5i::TnlO^«if b. pre t « ^ B# ff^ « » 

AT-§§o 43Hl«ii. P17 r->>-^C J; 0 tet^'xff^H^A^n. 42E3-\ t 4 W ? n fc o IS^ 
fi^tcSEb/ctt (58F9) a. prc::kan'^S{COl^T»fM$tlfc ; T. kan' tc ^ o fc „ 
i:©«ti:> i^lc. eda: :TnlO^ ^£-r § /c46 Icg/jN^^';!/ ^7 D ^'^igjfti t 7° U- h ^ nfc 
o ffMt j^fiit^n/c«. 58H2a. Sf4ffiprctcMbTH«7'ax7--tf^Si:;5:ofc:o C 
©*«!*«, iFF^H»Af+X« g%«Eda'*Pi#:T'S§o prc-:/^ XMfi^Sli , PCRtc J; 
oT5tlf.5nfco C©58H2«{i. T T t ^ 43H1 (C S 5l5 "T S prc-!t 7' b -y -9- - (spr*''"") 50 
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^fSffLTfc'Ov kan'T-fe^o e O 58H2S C fc' T LC^ ®: 0 »T it S fi ffi ^ L /c C t 
E5" /RPx i 7 ;l/ A A 7 -y-b -r J; o T ^ fcb ^ n /c ( El 8 ^ # © d i: ) o 
2 . prcMfi^fiprc-v^ -^X i, j;afc3^M®tt*^5^^^$ti/c„ 

49A5«tt. ±3iEcOC~h<. prc^S iittT-S o /Co prc^^A^ 58B3« ^ « ^ T i6 C 
(D « (D -y ^ ^" ^ -^7 > F ^ 3f A ^ n s IK ffi W AME5' VrPt a 7 ;b * ^ A ffi j; D 
7-y-b^$4a/ci:t, LC-115«® 0 »f>t (e-i' 1 ) a?g^L/co 58B3« 33B6« * 
fnT-T-^-^-tl-, DegPO^^fS^f So A pre: :pS1080 (Bass§ , ±g:Metca 
If^, ±.m) degPA prc-r :i 7;byD r 7--lf 59A7J£rf^^-r § i6 lcPlJg«» A 

j; 0 33B6(56G4)(Dkan'SIW^*:iti'\iiA^ n/cc 
70^T(D^*lcM-rS«WiKSOS i;46^« 1 tc^fo 10 
[ 0 0 6 1 ] 
[« 1 ] 









49A5 


DegP 


+ 


45F8 


DegPPtt3 


+ 


41H1 


DegP P(r3 OmpT 


+ 


43H1 


DcgP Ptr3 OmpT APre Spr"""* 




58H2 


DegP Ptr3 OmpT Spr*""' 


+ 


58B3 


DegP APro 




59A7 


Degf APro Spr'*"^'' 





20 



[ 0 0 6 2 ] 

D . prc-V'i' X?t±ff3C0rhuFab' 2LZ (xCD18) £D IR « O 25j # 

rhuFab' 2LZ(xCD18)%fg?i-r 5 3 OCD« (49A5, 43H1 . & t; 58H2) ti , . LB:rD-X + 

Ampft^T-SOr . -leSW^-li/co , ^T(D^«tl5:. 25niLO C . R . A . P . g /Jn ig + Aip^ 
^t?tga7 7 X 3 nfj^^ t < U, 30'CT'-R(effiM^i!ittfco 20 OD-mLCD IS ^ ^ nT ?S 
ttttttil^ (HSE) P S f S i6 HI b /-c o 530 /i lcf5 25;i 1 FAMES'" / iSSffl^^AtCA^ 30 

08 a. C(D7-yb'i'tcJ;i3 53'ffi$nfc5-3£Dt:°-^;&^-rifi^~^7^^-r<, Y« kf - 
^ 1 a 5 O ft S 9^ ^5; tf - ^ « T ^ ?. ( 14 ^ 7? ffi ^ # © C t ) „ X« « . rhuFab' 2L 
Z(xCD18);i4tt^^1-c A pre* (43H1) (O . (J i: A. H If - ^' 1 t cfc D ffi If - ^7 5 

^ tt^ b T , prc+1*-Cfe §49A5Rtf 58H2«i±(C. Si^|WiacDStl^«it. 
6^73 i: feiii:/L,if|Wl«(DLC-115ifM- (If-^l) ^^Lfco il©y^7fi. 
^^•E^^Lfco i D ^ < (D Rl^ttT'. ^ificDLCStf LC^^' V-ti, 49A5R 58H2?i ± <t 
0 fe43Hl?t±cfiT'li^?n/'Co igM77X34'. prc-?i±{i. ^ M O prc« <t D S 5 <g 
li(±cDrhuFab' 2LZ(xCD18)* ft ^ ^ ^ L fcc 
[ 0 0 6 3 ] 40 
2 . fg^ISS 

(HCD) fggltc J;^Tfi e>nfc¥i§ 173 rhuFab'2LZ(xCD 18)®^ fffi a. AM 
E5^'7RPxa7;l/*^A7-y ■fe-YtcS-::3< i:. If ^ prcfi ± 4^ (49A5, n = 6) "T'SgSmg/L 
T-S-:3/co 2 {g3fil/>:/7ffiCD5S{#*"«. 43Hl/pS1130fg^A^ 6 n/c. 43H1 i: 49A5^ ± M 

7^Xntt^0^attift;|:)|p^Lfci:t. Ki* Hf >t- O 50%O ^^prc-^ ^ X O >y ^ 
'^>F^i:^3t/^TiE{t^i:7'D-trX^nfc:*^ 43Hl£DffiS7'7X3i|fflflaxa^T<D||»S3Rffl 
(prc-y^ XRt;^^' tCi*-r SaWft^i. 100%(D7°n-b <y ^/^^^g^ tfco Pr 

^' 7"a -tr <y 5/ > ^'{i. secY. secAffi#tt (Hara#, 1991. ±J|) T' S C i: 50 
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[ 0 0 6 4 ] 

3. tfiwmi^nm^m^^wii^t tiTz. 

±yD-X#gg|-9->'7°;l/cDP0R0S"*^A7^y-b-i'fi:. Jn:f*©J/fOe^^&t>~*^©a¥;& 

ffffi-r§/ci6t, unty;m(D-t ^ a yizmm-s ti^ 0 icm^^ tiTco 3o©mcDi8 

€) K -LCT-fci. C i;;«)^Mti3$nfc (S2^#M<DCi:) „ rhuFab' 2LZ(xCD18) d « . 49 
A50 887.8ing/Li:i:bi?i-r § i:. 43HUC O l/> T 1830 mg/LT' o /S: „ 59A70%^(i. 10 
i*»TM-*f|]l?-1i:§f£ttT'%<. m^t LT 2403iiig/L© j; !3 ft V^ rhuFab" 2LZ(xCD18) © :^ 
« ^ S U fc o 
[« 2 ] 



mmoMmi)\-o)m'S&mj^m->xh'2-i:/.j}{i\] 





tfi it- 


<S/V) 


(g/L) 


^HC+LC 
(g/L) 


Fab'2-LZ 


ll^lfi) 
(hr) 




49A5 


2.23 


2^7 


4.5 




40 


2 




4.75 


3.96 


8.71 


887.8 


72 
















3 


43H1 


6.57 


4 


10.57 




62 


4 




7.38 


4.18 


11.56 


1830 


72 
















5 


59A7 


12.49 


6.87 


19.36 




68 


6 




13.76 


7.46 


21.22 


2403 


72 



20 



30 

[ 0 0 6 5 ] 

E . Prc-9-7U7 -> 3 y a^^'«M-e04#tCi2.S-efe 5„ 

degP^prc^^;&lt0 58B3«Stt. StCDlS Fab' 2LZ53- ^ ^ fg li ?> HCDfl ^ (D ft ffl © ^ ^ « SI 

uFab' 2LZ(xCD18)cD 320mg/L(D^;S:^4 bfc*^ 59A7/pS 11 305g ^ « . K IH ^ JS (,1(^ 300 0 
Dsso-mL) lC}lt-^fc46cDHCDcD72B#P^ tT. S # ffi *5 T S » ^ 4 » ^ « J# b fc c 0 

i; LCiff n-O^^j-^lS $ rhuFab' 2LZ(xCD18)^J- ? © IR » 2403iiig/L S X'm± 

tfco t^c. K LC^lx D irK-li, 58B3R t>* 59A7prc-:5(: a 1« © W :^ tcfi*-r § if 

M a ^ n * o o 40 

prc+)-:/l^>y •9--(spr) ( Pre' " " ^ 3 - K 1" § ) . tE C C T' ^ g^^^SS^ ip-feprc 

^a^SI*OrSgJgfitttlI»^SI*^ LT. 40A6« (prc::kan spr) ¥ tt ? n /c o 1 
{5 ? IE ?|J S ? n , ^ V 7 $ n (7) . S B m & ± © ^ J; ^ 48^^ e b -r 5 
t ^O^MW ? tl/co ^cDPCRStlO 5? ^ U^^ FE^J«. TGG3 F > CGGC H ? tl . feS 
Wtc h U 7° h 7 r >Sa*^ & 7;b4i':=. § (W148R) 7 ^ Jmimz^n ^- 

r^n^^m^m^W^^^X . Hara^, 1996, ± ff d; o T S ^ tl § ^ M sprM ^ O E 
^iJ^-gjLfco C Oprc+)-y ^-y 59A7tt ffi tc » A 2 tl fc ^ ^ tc. W148R^S^tL 

^ Ki^'J ;d>']!in7j<^^»»*7?fe§ ilS^DtlS (Hara^, 1996, ±*|) <, 

prc-tf:/P-y i^--ti. i:©+)-:/^-y-9--<!: U >^ L/-£Tnl0tcJ:oT59A7ttcptC#A^n. 50 
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mmmnmXWfo^T- h ^^-f ^ V ym^RVrAZ'C<D^^m Chalf strength) imi^z^u 

- h ±v^ni^mi:~& ^ c t (DmysicmLxmm-^ titco Tnio*^Hiioy:7'U'- btcj;oT 

59A7«tC^^-r 58B3<D jnCDlS Fab" 2% SI (D IS ^ K S l/> T . Prc-tj" 7° 7 -9- - . # ^ S 
< 4 W t- § t (i A Prc^ 11*-^ ,« IB S a O ^ Jl M P ^3 S -p ^ § t ^^ 5 tl 

tco 58B3^;^^r^^n§«tt^ spr(W148R)^I^V>T59A7i;M^lC|Bl--r-fe§3lfE?iy^fSJf t 
. S2PW^50B#P^^(DHCDfS»ft5T'«, ^ # rI t6 * « « « % o /c c 
[ 0 0 6 6 ] 

^ C tti^X'^ ^ o 10 
0 1 0 a t: h ffc /( LCE^iJ (Sa^iJS^ : 5 ) ^ynto itSW^Prc^® 0»TfrcOltg±OpI 
fil « a 3 C ^ b T § o 
[US] 

-^3 : mmiPrcmmwoimmtmpm 









Lc-mmmy\ 


5.97 


S/K 




LC-182 


9.14 


V/F 


Pk 


LC-II5 


9.14 


SA^ 




LC-U4 


9.14 


V/A 


Pre 


LOllO 



20 



^ ^ 5. - -3 O a ii PI ^ f ?! t3 T « ^ t/^ HI 0 S S 3 J; § t . Pr c 7° d -f 7 - 

1^^tc-trU:^#SW^nT7--lf*^~ilt6-r§<t^ S/Kg|5 ^ ® til ^ -a: § fc i6 t N5|5 S 7? ^ 

W^SttS<:i:aRltgT'feofcc^<o?tftW*^IST«»«\ 2-Dy ;l/ 5b> P, a W ^ n /£ K L 

Ell Iti, prc^»ja« (43H1) \t. KVEGF Fab. fix CDlSFba' 2LZ. K CDlSFab' 2-LZ-6xHis5> 
?St>"SifflilH?Fab'2-LZ-6xHis5i-?%^^T§fflSSS*(DLC-182«BJ »3 Sr^^^Pf £1"^ 30 

f^^sto cab2826(33B6/D3H44-F(ab' )2)&t>'cab2847 (43Hl/D3H44-F(ab' )2)i*©f8S 
^yfjl^t. trifillSISl^ Fab' 2LZ-6xhis^^^ ^?g;i-r ii d ^r^gS^fr^iftffllS^gfSP 
Tfe-tj/co fg^iiSf*. ln;CD18 Fab' 2LZ?«»}C M t ±iE $ n?. J; 9 ^ IB]- tDlffpe^^^HCD 
mWe^^fzo Cab2793(i. Ja CD 1 BFab' 2-LZ-6xH i s^^' ? ^ 5g H f § C i: ^ g W t f § 49A5/ 
pAB3f§^-?-$> o /Co Cab2846«, CD ISFab' 2-LZ53' ? ^ ISil f l> CI t ^ g 1" § 4 1 HI /pS 
llSOfggT-fe o fco JJ81(43Hl/pY0317)Rtf JJ67(43E7/pY0317)%^{* . JfiVEGF Fab^i'Ffig 
t ^Z. t^UmtLtc. Cab2814« ( 49A5/pBR322) T'^ 7 7 ^ ^ O fil ^ T' l3 . ^W^M 

[ 0 0 6 7 ] 

20-0DcD5mi*i§a. TRIS/EDTA/lysozynie^fflV^TnI?§ttOHSEs^^£-r§fc46Kaa$ 40 
n/co SD^tt^tt. 20/i LCD /3 y ;l/;^7 7° h X ^ y -;V;?r)!)P ;^ /c lxSDS-9- > 7°;P^^ 7 r - 
. 400 /z Lct3tCSl?i ^©fg, S^j^PfS h - F T'n -y ^ ±. 95°C "T- b - h b /c o K . 5 /i 1 
^4-12%cDNUPAGE''"y;I/4'-eai!l b/Co 33B6. 41HK 49A5& 43E7« « . prc-7° X * T 

43H11*aprc-v XST'fe o fco :^ T © ^ M O prc-^* i * © -9" > 7° . 19.8-k 
h(OlCj^mm^^^t ?>o cab2829(33B6/pD3H44TB)fg^-9- *xTF Fab;&^?iL. 

*fc. Ill U'9--rx©Lc^i-ft?»TM-fcittii-r§o iine.©»ffr©-r'^T{i7 5 y SE^j^^A^ 

G. 59A7«a. KCD18 Hls-S ll? Lys-r5? ^ {k Fab' 2 LZR Apo2Liiiiaa« ^ > ^ K t M b , 

« 4 FF'tS^nSM*SgM7^X3tCM'r?)r-^?ti. 59A7tt *U3H1& 49A5c}; pAB3 50 
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(JfCCDlS His-^ ifitfab' 2 LZ) ^ ^ < mMt ^ C t ^ Tykt o 59A7«a . 33B6 J; ^ pAB21 ( 
Lys-^ y^tFab' 2 LZ) % 2 . 4fg ^ < % li b fc „ 59A7S t>' 43H1 ft . 49A5tt j; D pSl 130 ( ^ 
i^'ftf^^V^Fab' 2 LZ) ^2.9fg^ < fgil L fco L L . ^ ic, 59A7«AM 

3Hlft J; ti pS1130©f6iI *3 1/^ T ft nr 1/^ i> c: t^^Ltco 

0 irt jgtt*^Mi<] 20-30%;S ( Jg fi 7 X 3 43 T ) 43E7tt <t »5 ]S ODSSOffl $ 4 



W b /c S 
4 ] 



^fg^«fi|Hl^T'feofcc 43E7i*a. prcRtJPspr^{S^^ V>orapT ptr3 de 







pSH30 


pAB3 


PAB21 


Apo2L 






mg/L/OD- 


mg/L/OD- 


Mg/L/OD- 


mg/UOD-mL 


33B« 




NA. 


Nj^. 


033 


N.A. 


49AS 


DcgP 


0.38 


0.46 


N.A. 




43H1 


DegPPtrSOmpTPic 


1.1 


0.3 


NA. 


NA. 


59A7 


DcgP Spr """^ 


1.1 


0.7 


0.8 


14.4 
15.2 


43E7 


DegPPtiSOmpT 


NA. 


N.A. 


N.A. 


11,4 



[ 0 0 6 8 ] 

H. 59A7«a. KCD18 Fab' 2LZtC M t ^ J; D ffi n fc % Jl ^ ^ f 

a 5 ii. 59A7«*^r i 7;l'7°D^-^-7"^X 5 F pxCDl 8-7T3 i * O Jit CD18 Fab' 2 LZO 
fg?llC M L33D3J; tJfeffinTfcO. K pcyc34i KCD18 Fab' 2 LZcDI^^lcM 

im 5 ]. 



CSXr»-tr.-<'}:iJ:5fe'i:CDl8Pab'2LZ;;j0ifmg/LUy-J!&t 



33D3 pxCD18.7T3/pMS421 



p!cCX>18-7T3^pM8421 



59A7 



20S7.1 



[ 0 0 6 9 ] 

c: OW^tC$5l/>T. KCD18 Fab' Z-LZ^j-^^fgilT 5:;'v:ffiMlifflSaft5£D K LCcD^^gltCOl/^T 

i¥ ffl K f> n fc o tvic'i7t>nrcim^ic X y) . ^ < <d ?s ft w * PrcS k i^"-' ^ ^ n t fc 
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13 ^j^cD-Ofi. S/KiT>^Sft-e$. D . Prc«?XDgMu (Keiler^, ± Jf ) (D^m 

ic-mLr£i)^'D rctdsb. ib^cmm^cm^^nrzo iiis t fc- v^ t . ^ bi s « ^ t- o k 

mm(Di&mii. ±mm(0-<Vf^XL.:fa7-7-'ii (Prc/Isp) tM^-r i. C i: *^~|lt±i$ 

n/co K mm^mm^it. trtcDi8F(ab)'2n-r v^yv^'-y/^-^^^fg^-rsa-^ro^ y/^ 

i'K^i-jS^^att^S^O^^IlBaaftO^i-^ff (1-D/2-D SDS PAGE. V X X h 

n^hU-, &t>*N7l5SE^J}*£fl?«t) iCi^-^rm^ttl. Prc/Tsp(i K e§I»fK-OMBIT' 

prc-9-:/U"y -9-- (spr?;?^^^) i: degP prc^ * i: © If S O ffl . Apo2 U :^3' > K i: 10 

CCTCDdeg? pre sprtt ^ ffl fc » « « . « ffl SS ffi fi tS W (300 OD ^ fc « ^ tl J; IB 0^ 

uxCDlS ?ah'2u^iyyiyyA-m^l>cmLX»^^iUm^&±t^ C i: ^ § o 
[ 0 0 7 0 ] 

C C-^^CDnmmmiiC ^ ^ . degP pre sprO ffl ^ -ti: ^ f« }t f 1 O (D ^if t L 1/^ 59A7i» 4^ 1? 
S^SnSrgtt^Sif^JCOO^T. 200%^ M^S«inJi:J;§fgJ^««i 00-200g/L© S 4 ^ 51 
ii^e.LJ6§o 59A7«<7)^^;S:ae?Sti. WSllOAfhuA phoA A E15 A (argF-lac) 169 de 
oC degP41 IN(rrD-rrE)l kan' i 1 vG2G96(Var' ) A pre spr* ' ^ ' " 5 o ^©littti. 58B3 20 
X'S>^ . prc-9- 7° U -9- - -e S spr^ Jt b * l/^ C t ^ l^l^^T 59A7tt illHl-colfi^Sgv 

C t A^T t o /io ^nt*. ?5M(Dprctt (49A5) jcDigl/^lOfiifiSf^^ESL. $ 
fc . 49A5*^' * ± V Y i/ > it 14 pre?? ^ 1* T § « ^It^ U T 59A7tt A:^V^i/>!^gttAp 
rc^T-fe^ C ii^^V^T^ degP^^ V- A- t ^©ffl59A7|5|?i; H-oae^Sy fcfSif f § 

U-^r. L. (DmmK ^ . prc-9-7'b<y9--(spr)(D#l5E{i. degP prc^a«cf, fgiMSSS 

DegPA*-7'nx7--lfgSi:degPA;Sr^t?fflO^«tt:/Px7--if-^«tt«. * 6 iS 30 

U ^ ;l/ £D ffl X. S !|% 5: ^ 4 r § C t a o o J-X M W R ^ n T /c 2 o © « . de 
gP rpoll i: degP prctt . ^ tl i: i:t !p5 ? tx § ffi cD ^ < « i; D ^ < O jS ^ il b fc 5 
9A7^*(S i:T-a;S:*'>-3 /cc J; 0 # 80 , spr-y- 7" -y +J- - b T . degP prc©fi-g-t)-ii:^ 
it-358B3tt«, SiCDlS Fab'2 LZ^j" ? j; o T ^ ? n ?> 9 (C . K f* »f ^ © S * fc- V> 
T ^ ^ a ?IJ ^ ^ ^ 5 ^ ^ /c o 

^iT IS * s t HkfitCDlS F(ab')2D^>'>j/"<y /^-^3-?;&fg|ir§;*;MBiMSS /c LC(D 
7'^XAT'<DC5|5a:/D-tr-y i^y^:5fy/^^^K (Pre) M ^ f § <: i: H 

-i^TC^^'^l/WMwil^iKi^fcS^ttcae^WSf^fDS^^tC j; OIiE0j!$nfc„ Prc7° 
n-r7--if~A^XtC K LCtJUiflcM^-r^ni-OKlST-*;^ (1 i:;&5S|St-?)fc46t. A prc« 40 
7b^'^Mprc«-Nfi#«$ n/c K LC«»f^!|%*^Sfi4 Ufco lRl«tc, prcag?;&^~^^pr 

T ^ sa ? n /£ o 

[ 0 0 7 1 ] 

^St, prc^^o^tetc cfc ?3 . -XUm^y F(ab')2n^ 
'yy V V >^~-'7il--h\m(D\}cW^^.-Z^fz, il (Dx- ^ J; !3 . 59A7tt!b^'*t#:||]llCMb 
S>/^)g^«T'$)§ il ^^IiEHJ!$nfCo KCD18 F(ab' )2-D -Y i/ -y /^-^i-? ^5^311- S 
fci6tC^8^?n/ca'J?(D^^^lCOV>TfB«?tlT(/^§; 59A7ft tfilcffJHWA^nfc^TO 
fg3H7"^X5 Ka. degPA *--:/D r 7--tf ^SXaspr:&#fc*V^degP prc&mtitm 
LTcm-^. <fc ^ < ©«©Siftifit^S4 bfco ffl(D«-r-fe:S43HUi. ompP ^ ptr3^ M 50 
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ia^. m&^mdeg? pre spr^WL. 59A7{i H li5I L ^ 43H1 « (i 59A7 i: |B1 C sprg 

520®{utttCfcl/^TTA^ BC^OK^^^^f^. ^©ISS. 148(D fit H tC fe' 1/^ T 7 
5 y ^WA^ ?, R-\SDBj^*"!4 D fco ^nti. degP« (49A5) Ic ^ X M ^ ^ tl ^ ^ M I' 

tim^m-omcDis Fab' zLz^^a^t- § ■?-59A7«tc d ^ 4^ n§ !s < a 

Prc7°a x7--lr~«. /S i/^ IS # S tt i: ^ J; 0 . ^ < O SO ^ O g|5|£ fc fc T ^ S K 
;£«ir1- § C ^*^$SS?nTl/^fc (Keiler^. ±m) o <1 <1 T% /c LC»t >t 4" © Prc« Bf gP 

ti> :;'^MMfflSSF^T'%?i$n5. ^ft fiift^^tf Fab, Fab', Fab' 2 ( P ^ i/ > v"' 'y - 

„ HC®C*StCfcV^T. Hls^ i^'XaLys^^'Be^JtcRjgSnSKftirM-A^'W^T-fe^ il t 

59A7fta. pAB3^ieJI-r i, 49A5I* j; Snr *3 0 ^ iia7^Xncf5T-OApo2LlHgSK^? y 
/^^«^D#g«^fgii^Cfc'l/^T43E7ttJ; OfttlTfc-f?. ^ ^ ffl <}; § pS 1 1 30& tf pcyc34 ( 
pS1130COtacII7°n^-^->r^f5ft) © H ^ T 43H1R 49A5cfc D ffi n T V> S » ? 

^na. rar^l'T'D^-^r-y^XS FpxCD18-7T3?:fg3Ei-r5 33D3*fcj; Dffinrv^ 

[ 0 0 7 2 ] 

mmmz 

A . JI 7° 5 X 5 F 

= FD3H44-F(ab')2ti, mMM 1 "t" IB « ^ n T l/^ S o 
X = FpY0317tet20ti. ^SiS^Jltt^iclBig^tlTl/^So 

B . 

xVEGF Fab(Dfs:^tc^ffi$n§«cti, mmm 1 KEm-^ ti ^ i&cD^icmnt o ttm. . 

a^ W3110 A fhuAA (argF-lac)169 ptr3 degP41 Kan' A ompT i 1 vG2096 (VaT ) A (nipc-f ep 
E)AssrAT35§o 45F8« i: WHi tC . ^ n prc^ iTc % l,^ H M n x 7 - -if V - - ffi 

tt43Hl, 59A7,St;33B6a^T*i5gfiJ 1 4^ IB « $ n T § o 
C . tg«73ffi 

Ji S 7 ^ X 3 4^ 7- (D « « . S SS f^iJ 1 fc IB tt ^ n T l/> § J; 9 HJg ^ n fc o xTF Fab' 2LZ- 
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